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MOS 



Signetics offers a broad line of MOS products including Dynamic and Static Shift Registers, Random Access Memories and Read-only Memories. 
The 2500 series is fabricated using Signetics' advanced P-Channel SILICON-GATE PROCESS which provides compatibility with 5 volt TTL/DTL, 
high speed, and low power dissipation. Also available are the 2000 and 2400 series which are P-Channel metal gate devices. MOS products are avail- 
able in commercial temperature ranges. All silicon gate devices are available in silicone dual in-line packages. 



DYNAMIC SHIFT REGISTERS 



STATIC SHIFT REGISTERS 



RANDOM ACCESS MEMORIES 



READ-ONLY MEMORIES 



2602 




2609 




2501 




2613 


Quad 2S6-Bit 




Dual 50 Bit 




256x1 Static RAM 




64x8x5 Static Character Generator 


10MHz Typ. Data Rate 




3MHz Typ. Clock Rate 




Decoded 




Row Output 


CcL ■ 140pF max. 




Data & Clock TTL Compatible 




Access Time lus Max. 




600ns Max. Access Time 


Power Supplies +5, -SV 




Tri -State Outputs 




ImW/bitTvp. 




ASCII FontStd. 


40)iW/bit/MHz 




Recirculate Logic 




Power Supplies +6, -7, -10V or 




Power Supplies +6, -6, -12V 


Multiplexed Data 




Power Supplies +5, -5, -12V 




+6, -9, -9V 




350mW 








2S03 


2510 


2614 


Dual 51 2-Bit 




Dual 100-Bit 








512x5 Read-only Memory 


10MHz Typ. Data Rate 




3MHz Typ. Clock Rate 










Cri " 140pF max. 




Data & Clock TTL Compatible 








Power Supplies +5. -5, -12V 


Power Supplies +5, -6V 




Tri -State Outputs 








SSOmW 


4Q|iW/bit/MHz 




Recirculate Logic 










Multiplexed Data 




Power Supplies +S, -5, -12V 


















2604 


2511 


2506 


2516 


Single 1024-Bit 




Dual 200-Bit 




1024 X 1 Dynamic RAM 




64x6x8 Static Character Generator 


lOMHzTyp. Data Rate 




SMHz Typ. Clock Rate 




Decoded 




Column Output 


CcL " 140pF max. 




Data & Clock TTL Compatible 








750ns Max. Access Time 


Power Supplies +5, -5V 




Tri -State Outputs 








Power Supplies +5, -5, -12V 


40MW/bit/MHz 




Recirculate Logic 




S Chip Selects 




41SmW 


Multiplexed Data 




Power Supplies +5, -5, -12V 




2.7mA 

4 Clocks 

+5. -12V 

TTL Compatible Inputs 

lOOmW 












2606/2524 

51 2-Bit 

5MHz Typ. Clock Rate 




2518 

Hex 32-Bit 






2400 SERIES 

Static Read-Only Memories 


CcL-SOpF 




2MHz Typ. Clock Rate 






SSOns Access Time 


Power Supplies -t-S, -SV 




Data & Clock TTL Compatible 








260mW 


lOO^W/bit/MHz 




Recirculate Logic 








'•'12, -12V Power Supplies 


Recirculate Logic 




Power Supplies tS, -12V 








Bare Drain or MOS Pull-Down 
Resistor 












2606 


2519 




2410 


Dual 100-Bit 




Hex 40-Bit 




256x4 


5MHz Typ. Clock Rate 




2MHz Typ. Clock Rate 




16-pin DIP 


CcL " 40pF max. 




Data & Clock TTL Compatible 






Power Supplies +5, -5V 




Recirculate Logic 






40Q|UW/bit/MHz 




Power Supplies +5, -12V 






Bare Drain Output 
















2507 


2521 


2420 


Dual 100-Bit 




Dual 128-Bit 




256x4. 128x8 


5MHz Typ. Clock Rate 




3MHz Typ. Clock Rate 




Single or 3-line Chip Enable 


CcL ° *OpF max. 




Data 8i Clock TTL Compatible 




24-pin DIP 


Power Supplies +S, -5V 




Recirculate Logic 






40(pA//bit/MHz 




Power Supplies +5, -12V 






Resistor Pull-down (7.5K) 
















2612/2625 


2522 


2430 


1024-Bit 




Dual 132-Bit 




256x8,512x4 


5MHz Typ. Clock Rate 




SMHz Typ. Clock Rate 




Single or S-line Chip Enable 


CcL " '^ PP 




Data & Clock TTL Compatible 




24-pin DIP 






Recirculate Logic 






154/W/blt/MHz 




Power Supplies +5, -12V 






Recirculate Logic 


















2616 


2000 SERIES 




Dual 512-Bit DSR 
SMHz Clock Rate 




Static Shift Registers 

C, ' 5pF 

-14. -28V Power Supplies 




CcL - 140pF 
Power Supplies +5, -5 






100»iW/bit/MHz 








Recirculate +CS logic 












2517 












Dual 100-Bit 




2001 




SMHz Typ. Clock Rate 




Dual 1 6-Bit SSR 




CcL " 40pF max. 




0-IMHz 




Power Supplies +5, -5V 
400MW/bit/MHz 
Resistor Pull-down (20K) 














2002 

Dual 2S-Bit SSR 












0-1 MHz 












2003 






Dual 32-Bit SSR 






0-1 MHz 












2004 






Dual so-Bit SSR 






0-1 MHz 












2005 






Dual 100-Bit SSR 






0-1 MHz 












2010 






Dual 100-Bit SSR 








O-SMHz 











SECTIOK <1 
INTRODUCTION AND ORDER INFORMATION 



INTRODUCTION 

The DCL MSI (Medium Scale Integration) Specifications 
Handbook comprises the second volume of the DCL Series 
and covers the MSI group of the DCL family. 

Volume one of the DCL Series includes gates, binaries and 
less complex functions such as monostable multivibrators 
and interface elements. 

The material is designed to serve as an exact guide to gener- 
ate a procurement document. Section 4, "Design Consider- 
ations," provides maximum ratings and package outlines for 
all devices listed in this volume. Section 7, "Electrical 
Characteristics," contains detailed test limit and test condi- 
tion information for simplified device evaluation and in- 
coming inspection. The material is organized in a format 
which lends itself to generation of device specifications 
with a minimum of cost and time. Worst case limits are 
provided for most parameters. 

Because of the growing complexity of new DCL/MSI pro- 
ducts, loading and noise margin tables are not included in 
this volume. The numbers are easily generated for individu- 
al cases as shown below. The lower of the two numbers is 
the DC fan-out. 



DC Noise Margin ("0" state) is obtained by subtracting the 
maximum "0" level output voltage for the driving gate 
from the minimum "0" threshold for the driven gate. 

DC Noise margin ("1" state) is obtained by subtracting the 
maximum "1" level input threshold of the driven gate 
from the minimum "1" output voltage level of the driving 
gate. 

Application ideas are provided with each product data 
sheet. For more complete applications information, ask for 
Signetics' Application Handbook. 

Section 8 of this volume presents the Signetics' SURE Pro- 
duct Assurance and Reliability programs. Production 
screens, acceptance tests, qualification tests, design tests 
and an optional HI-REL screening program specially tailor- 
ed to Signetics devices are described. The applicable 
SURE programs, combined with individual DCL specifica- 
tion sheets, are designed to constitute a complete pro- 
curement document. Use of these standard specifications 
will provide fast and accurate specifications and product 
flow. 



DC FAN OUT ("0" OUTPUT CONDITION) 



_ "0" maximum output current of driving element 

"0" maximum input current requirement 
of driven element 



DC FAN OUT ("1" OUTPUT CONDITION) = "1" maximum output current of driving element 

"1" maximum input current requirement of 
driven element 



ORDER INFORMATION 



jC 



PART IDENTIFICATION 



/ 



^ 



Y '^SXXX^ Z 



TEMPERATURE RANGE: 
"S" = -55°C to -H25°C 

"N" = 0°C to -H75°C 



"\ 



^ 



X 



PACKAGE TYPE 



A 



"A" = 14-pin dual in-line 

silicone package (TO-116) 



// tit _ 



'J' 



14-pin flat pak, 
glass-kovar {TO-88) 



"B" = 16-pin dual in-line 
silicone package 

"E" = 16-pin ceramic 

dual in-line package 

"f" = 14-pin ceramic 

dual in-line package 



"P" = 24-pin flat-pak 

"Q" = i4.pin ceramic flat-pak (TO-88) 

"R" = 16-pin flat-pak 

"Y" = 24-pin ceramic 

dual in-line package 

"N" = 24-pin dual in-line 
silicone package 



COMPUTER APPLICATIONS FOR SIGNETICS MSI AND INTERFACE ELEMENTS 


1 1 


COMPUTER 










ARITH 


METIC 




MEMORY 

1 -- 


1 


CONTROL 

1 


1 1 


INTERFACE 

1 










MULTI 




SHIFT 




COMP« 


RE 


BUFFER 


BIPOLAR 


















PARITY 


LEVEL 




LINE DRIVERS 


DECODER 






ADDERS 


PLEXERS 


REGISTERS 


FUNCTIONS 


REGISTERS 


MEMORIES 


DECODERS 


COUNTERS 


SCALERS 


ONE SHOT 


GEN/CHECK 


TRANSLATOR 


RECEIVERS 


DRIVERS 




8260 


8230 


8200 


8241 


8200 


8220 


8250 


8280 


8243 


8162 


8263 


8T18 


8T09 


8T01 




8261 


8231 


8201 


8242 


8201 


8222 


8251 


8281 




8T22 


74180 


8T80 


8T10 


8T04 






8268 


8232 


8202 


8269 


8202 


8223 


7442 


8284 




74121 




8T90 


8T13 


8T05 






7480 


8234 


8203 


7486 


8203 


8224 


7443 


8285 




74122 




7406 


8T14 


8T06 






7483 


8235 


8270 




8275 


8225 


7444 


8288 




74123 




7407 


8T15 


7441 






74181 


8263 


8271 




7475 




74154 


8290 








7416 


8T16 


7442 






74182 


8264 

8266 

8267 

74150 

74151 

74152 

74153, 

74157 

74158 


8273 

8274 

8276 

8277 

7491 

7494 

7495 

7496 

74166 

74195 

74198 

74199 




7477 






8291 

8292 

8293 

7490 

7492 

7493 

74192 

74193 








7417 
7426 


314 
317 
333 
334 
358 
370 
374 
375 
380 
381 
384 
391 


7443 
7444 
7445 
7446 
7447 
7448 
74141 
74145 




(Contact your nearest Signetics Sales office for the latest TTL products) 



SECTION 
DIGITAL FAMILY LINES 



The following is a parts list of Signetics Digital Product Lines, now available, as described in the UTI LOGIC II, DCL, 54/74 and 
54/74 supplement Handbooks. 



UTILOGICIi/SPGOOLiNE 



DCL DIGITAL LINE 



NOR Gates 




314A 


Single 7-lnput NOR Gate 


31 7 A 


Dual 4-lnput Expandable NOR Gate 


370A 


Triple 3-lnput NOR Gate 


380A 


Quad 2-lnput NOR Gate 


381A 


Quad 2-lnput NOR Gate (Open-Collector) 


OR Gates 




333A 


Dual 3-lnput Expandable OR Gate 


334A 


Dual 4-lnput Expandable OR Gate 


374A 


Triple 3-lnput OR Gate 


375A 


Triple 2-lnput OR Gate 


384A 


Quad 2-lnput OR Gate 


AND Gates 




302A 


Quad 2-lnput AND Gate 


304A 


Dual 4-lnput AND Gate (Expandable) 


305A 


Single 6-lnput AND Gate 


306A 


Dual 3-lnput AND Gate 


NAND Gates | 


337A 


Dual 4-lnput Expandable NAND Gate 


337A 


Triple 3-lnput NAND Gate 


387A 


Quad 2-lnput NAND Gate 


616A 


Dual 3-lnput Expandable NAND Gate 


670A 


Triple 3-lnput NAND Gate 


680A 


Quad 1-lnput NAND Gate 


Gate Expanders | 


300A 


Dual 3-lnput Expander for OR and NOR Gates 


301 A 


Quad 2-lnput Diode Expander for NAND Gates 


Buffer Drivers | 


352A 


Dual 3-lnput Expandable NAND Buffer Driver 




(Open Collector) 


356A 


Dual 4-lnput Expandable NAND Buffer Driver 


357 A 


Quad 2-lnput NAND Power Driver 


358A 


Quad 2-lnput NAND Power Driver (Open Collector) 


Binaries 




321 A 


Dual J-K Binary 


322A 


Dual J-K Binary 


328A 


Dual D Binary 


620A 


Single J-K Master Slave Binary 


629A 


Single RS/T Binary 


Pulse Shapers | 


362A 


Monostabte Multivibrator 


Zero Crossing Detector | 


363A 


Dual Zero Crossing Detector 


Shift Register | 


3271 B 


4-Bit Shift Register 


Counters 




3280A 


BCD Decade Counter 


3281 A 


4-Bit Binary Counter 


Buffer Driver | 


659A 


Dual 4-lnput Buffer/Driver (Expandable) 


Inverter 




391 A 


Hex Inverter (Open Collector) 


690A 


Hex Inverter 


Expander 




631 A 


Gate Expander 



Multivibrator 


8162 


Monostable Multivibrator 


Low Power Elements | 


8415 


Dual 5-lnput NAND Gate 


8416 


Dual 4-lnput Expandable NAND Gate 


8417 


Dual 3-lnput Expandable NAND Gate 


8424 


Dual RS/T Binary 


8425 


Dual RS/T Binary 


8226 


1024 BIT Field/Factory Programmable Bipolar 




ROM (256 X 4) 


8228 


4096 BIT Bipolar ROM (1024 x 4) 


8440 


Dual AN D-OR-lnvert Gate 


8455 


Dual 4-lnput NAND Gate Driver 


8470 


Triple 3-lnput NAND Gate 


8471 


Triple 3-lnput NAND Gate 


8480 


Quad 2-lnput NAND Gate 


8481 


Quad 2-lnput NAND Gate 


8490 


Hex Inverter 


8706 


Dual 5-lnput Diode Expander Element 


8731 


Quad 2-lnput Diode Expander Element 


Standard Perfornmance Elements | 


8806 


Dual 4-lnput Expander Element 


8808 


Single 8-lnput NAND Gate 


8815 


Dual 4-lnput NOR Gate 


8816 


Dual 4-lnput NAND Gate 


8821 


Dual Master-Slave J-K Binary 


8822 


Dual Master-Slave J-K Binary 


8824 


Dual Master-Slave J-K Binary 


8825 


DC Clocked J-K Binary 


8826 


Dual J-K Binary 


8827 


Dual J-K Binary 


8828 


Dual D Binary 


8829 


High Speed J-K Binary 


8840 


Dual Expandable AN D-OR-lnvert Gate 


8848 


Expandable AN D-OR-lnvert Gate 


8855 


Dual 4-lnput Driver 


8870 


Triple 3-lnput NAND Gate 


8875 


Triple 3-lnput NOR Gate 


8880 


Quad 2-lnput NAND Gate 


8881 


Quad 2-lnput NAND Gate 


8885 


Quad 2-lnput NOR Gate 


High Speed Elements | 


8H16 


Dual 4-lnput NAND Gate 


8H20 


Dual J-K Binary Element 


8H21 


Dual J-K Binary Element 


8H22 


Dual J-K Binary Element 


8H70 


Triple 3-lnput NAND Gate 


8H80 


Quad 2-lnput NAND Gate 


8H90 


Hex Inverter 


Interface Elements | 


8T18 


Dual 2-lnput NAND Interface Gate 


8T80 


Quad 2-lnput NAND Interface Gate 


8T90 


Hex Inverter Interface Element 



DIGITAL FAMILY LINES (Cont'd) 
54/74XX - 54/74HXX LINE 



54/74XX - 54/74HXX LINE (Cont'd) 



54/7400 Quadruple 2-lnput Positive NAND Gate 

54/7401 Quadruple 2-lnput Positive NAND Gate 

(With open collector output) 
54/7402 Quadruple 2-lnput Positive NOR Gate 

54/7403 Quadruple 2-lnput Positive NAND Gate 

(With open collector output) 
54/7404 Hex Inverter 

54/7405 Hex Inverter (With open collector output) 

54/7406 Hex Inverter Buffer/Driver with Open 

Collector High Voltage Outputs 
54/7407 Hex Buffer/Driver with Open Collector High 

Voltage Outputs 
54/7408 Quadruple 2-lnput Positive AND Gates 

54/7409 Quad 2-lnput AND Gate with Open Collector 

Outputs 
54/7410 Triple 3-1 nput Positive NAND Gate 

54/741 1 Triple 3-1 nput Positive AND Gate 

54/7416 Hex Inverter Buffer/Driver with Open Collector 

High Voltage Outputs 
54/7417 Hex Buffer/Driver with Open Collector High 

Voltage Outputs 
54/7420 Dual 4-lnput Positive NAND Gate 

54/7421 Dual 4-lnput AND Gate 

54/7426 Quad 2-lnput High Voltage NAND Gate 

54/7430 8-lnput Positive NAND Gate 

54/7437 Quad 2-lnput NAND Buffer 

54/7438 Quad 2-lnput NAND Buffer 

54/7440 Dual 4-lnput Positive NAND Buffer 

54/7442 BCD - to - Decimal Decoder 

54/7443 Excess 3 - to - Decimal Decoder 

54/7444 Excess 3 - Gray - to - Decimal Decoder 

54/7445 BCD-to-Decimal Decoder/Driver with Open 

Collector High Voltage Outputs 
54/7446/47 BCD-to-Seven Segment Decoder/Driver 
54/7448 BCD-tb-Seven Segment Decoder/Driver 

54/7450 Expandable Dual 2-Wide 2-lnput AND- 

OR-lnvert Gate 
54/7451 Expandable Dual 2-Wide 2-lnput AND- 

OR-lnvert Gate 
54/7453 4-Wide 2-lnput AND-OR-lnvert Gate 

54/7454 4-Wide 2-lnput AND-OR-lnvert Gate 

S5460 Dual 4-lnput Expander 

N7460 Dual 4-lnput Expander 

54/7470 J-K Flip-Flop 

54/7472 J-K Master-Slave Flip-Flop 

54/7473 Dual J-K Master-Slave Flip-Flop 

54/7474 Dual D-Type Edge-Triggered Flip-Flop 

54/7475 Quadruple Bistable Latch 

54/7476 Dual J-K Master-Slave Flip-Flop with 

Preset and Clear 
54/7477 Quadruple Bistable Latch 

54/7480 Gated Full Adder 

54/7483 4-Bit Binary Full Adder (Look Ahead Carry) 

54/7486 Quad 2-lnput Exclusive OR Gate 

54/7488 256-Bit Read-Only Memory 

54/7489 64-Bit Read/Write Memory (RAM) 

54/7490 Decade Counter 

54/7491 8-Bit Shift Register 

54/7492 Divide-by-Twelve Counter (Divide-by-Two 

and Divide-by-Six) 
54/7493 4-Bit Binary Counter 

54/7494 4-Bit Shift Register (Parallel-In, Serial-Out) 

54/7495 4-Bit Right-Shift Left-Shift Register 

54/7496 5-Bit Shift Register 

54/74107 Dual J-K Master Slave Flip-Flop 
54/74121 Monostable Multivibrator 

54/74122 Retriggerable Monostable Multivibrator with Clear 
54/74141 BCD-to-Decimal Decoder/Driver with Blanking 
54/74145 BCD-to-Decimal Decoder/Driver with Open 

Collector High Voltage Outputs 
54/74150 16-Line to 1-Line Data Selector/Multiplexer 
54/74151 8-Line to 1-Line Data Selector/Multiplexer 
54/74152 8-Line to 1-Line Data Selector/Multiplexer 



54/74154 4-Line to 16-Line Decoder/Demultiplexer 
54/74180 8-Bit Odd/Even Parity Generator/Checker 
54/74192 Synchronous Decade Up/Down Counter with 

Preset Inputs 
54/74193 Synchronous 4-Bit Binary Up/Down Counter 

with Preset Inputs 
54/74194 4-Bit Bidirectional Universal Shift Register 
54/74H00 Quadruple 2-lnput Positive NAND Gate 
54/74H01 Quadruple 2-lnput Positive NAND Gate 

(With open collector output) 
54/74H04 Hex Inverter 

54/74H05 Hex Inverter (With open collector output) 
54/74H08 Quadruple 2-lnput Positive AND Gate 
54/74H10 Triple 3-lnput Positive NAND Gate 
54/74H 1 1 Triple 3-1 nput Positive AN D Gate 
54/74H20 Dual 4-lnput Positive NAND Gate 
54/74H21 Dual 4-lnput Positive AND Gate 
54/74H22 Dual 4-lnput Positive NAND Gate 

(With open collector output) 
54/74H30 8-lnput Positive NAND Gate 
54/74H40 Dual 4-lnput Positive NAND Buffers 
54/74H50 Dual 2-Wide 2-lnput AND-OR-lnvert Gates 
54/74H51 Dual 2-Wide 2-lnput AND-OR-lnvert Gates 
54/74H52 4-Wide 2-2-2-3-1 nput AND-OR-Gate 
54/74H53 Expandable 2-2-2-3-1 nput AND-OR-lnvert Gate 
54/74H54 Expandable 2-2-2-3-lnput AND-OR-lnvert Gate 
54/74H55 Expandable 4-lnput AND-OR-lnvert Gate 
54/74H60 Dual 4-lnput Expander (For use with S54H50, 

S54H53, S54H55 circuits) 
54/74H60 Dual 4-lnput Expander (For use with N74H50, 

N74H53, N74H55 circuits) 
54/74H61 Triple 3-lnput Expanders (For use with S54H52, 

N74H52 circuits) 
S54H62 3-2-2-3-lnput AND-OR-Expander (For use 

with S54H50, S54H53, S54H55 circuits) 
N74H62 3-2-2-3-lnput AND-OR Expander (For use 

with N74H50, N74H53, N74H55 circuits) 
54/74H72 J-K Master Slave Flip-Flops 
54/74H73 Dual J-K Master-Slave Flip-Flops 
54/74H74 Dual D-Type Edge-Triggered Flip-Flops 
54/74H76 Dual J-K Master-Slave Flip-Flops 



TO BE ANNOUNCED 



54/7413 Dual NAND Schmitt Trigger 

54/7485 4-Bit Magnitude Comparator 

54/74123 Dual Retriggerable Monostable Multivibrator W/Clear 

54/74153 Data Selector/Multiplexer Dual 4-to-1 Line 

54/74157 Quadruple 2-Line to 1-Line Selector/Multiplexer 

54/74158 Quadruple 2-Line to 1-Line Selector/Multiplexer 

54/74160 Synchronous Counters with Direct Clear 

54/74161 Synchronous Counters with Direct Clear 

54/74162 Fully Synchronous Counters 

54/74163 Fully Synchronous Counters 

54/74166 Parallel-In, Serial-Out, Synchronous Load Shift 
Register 

54/74170 4x4 Register File 

54/74181 4-Bit Arithmetic Unit W/Full Look-Ahead 

54/74182 Look-Ahead Carry Generator 

54/74195 4-Bit Shift Register Parallel-Access J-K Inputs 
Mode Control 

54/74198 8-Bit Shift Register Parallel-Access, Shift Right- 
Left 

54/74199 8-Bit Shift Register Parallel-Access J-K Inputs 
W/Mode Control 

54/74S00 Quad 2-lnput NAND Schottky 

54/74S112 Dual J-K Flip-Flop Schottky 

54/74S113 Dual J-K Flip-Flop Schottky 

54/74S114 Dual J-K Flip-Flop Schottky 

54/74H71 J-K Master Slave Flip-Flop 



SECTION 
DESIGN CONSIDERATIONS 



OUTPUT STRUCTURES 

Certain guidelines should be observed to ensure optimum 
system performance. Systems incorporating TTL elements 
such as gates, binaries and MSI circuits have inherent Vqq 
and GROUND transients attributable to the current spike 



produced by "totem pole" output structures. Figure 1 
provides a synopsis of the commonly used totem pole 
structures which current spike. MSI designs use similar 
structures to buffer outputs and inputs to increase fan- 
out and switching speed while reducing input loading. 
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FIGURE 1 



DESIGN CONSIDERATIONS {Cont'd) 
DECOUPLING MSI 

The current spike produced by the totem pole output 
structure during switching transitions can cause MSI sub- 
systems to malfunction if \/qq is not adequately decoupled 
to GROUND. A capacitance of 2000pF or more, for each 
totem pole structure should be connected from Vqq to 
GROUND. The non-inductive capacitor (ceramic disc, 
tantalum slug, etc.) should be mounted with leads as short 
as possible and should be placed in close proximity to the 
MSI package to minimize lead length inductance. A prop- 
erly designed printed circuit board should have the total 
required capacitance evenly distributed throughout the 
board. Example: A printed circuit board contains 25 
packages averaging four totem pole structures per package. 
The total capacitance required is 25 packages x 4 totem 
pole structures x 2000pF or 0.2juF ceramic disc capaci- 
tors evenly distributed, satisfy the Vqq to GROUND de- 
coupling requirements. 

POWER SUPPLY AND GROUND DISTRIBUTION 
SYSTEMS 

High-frequency distribution techniques should be used for 
^QQ and GROUND. These techniques should include a 
large ground plane to minimize DC offsets and to provide 
an extremely low impedance path to reduce transient volt- 
age signals on the printed circuit board. The power supply 
should be -i-5V ±5% with R-F (1GHz) bypassing. Catas- 
trophic damage can occur if Vqq is not properly regulated. 

Power distributed from the main supply must, by necessity, 
come through a path which displays finite resistance (Rpg), 
inductance (Lpg) and capacitance (Cpg), as illustrated in 
Figure 2. The resistive component of the power lines is 
small, producing very little DC voltage drop at the \/qq and 
GROUND inputs to the printed circuit board. However, 
the inductance in the power lines can cause the noise gen- 
erated by current spiking to be transmitted throughout the 



system on the \/qq and GROUND lines. If the printed 
circuit boards are adequately decoupled, the power line 
noise will be reduced significantly. In order to repel power 
line noise transmitted to a printed circuit board, ferrite 
beads may be placed on the incoming Vqq and GROUND 
lines as shown in Figure 3. A lOjuf tantalum capacitor, per 
25 packages, connected from \/qq to GROUND should be 
placed on the printed circuit board in the position shown. 
In conjunction with the distributed ceramic disc capacitors, 
this approach will prevent most system malfunctions at- 
tributable to internally generated noise. 
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ISOLATION DIODES 

NEVER REVERSE THE Vqq AND GROUND POTEN- 
TIALS. Catastrophic failure can occur if more than 100mA 
is conducted through a forward biased substrate (isolation) 
diode. 



POWER CHARACTERISTIC IMPEDANCE 
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DESIGN CONSIDERATIONS (Cont'd) 
DISPOSITION OF UNUSED INPUTS 

Electrically open inputs degrade AC noise immunity as well 
as the switching speed of an MSI circuit. To optimize per- 
formance, each input must be connected to a low imped- 
ance source. Unused inputs should be tied to \/(2q, 
GROUND or a driving source. When paralleling an unused 
input with a driven input of the same multiple emitter 
transistor (MET), care should be taken to remain within the 
"1" level fan-out specifications for the driving source. 
The AND or NAND structures do not affect the "0" level 
fan-out of the driving source. When an unused input of an 
OR or NOR structure is commbned with a driven input, 
both the "1" and "0" level fan-out of the driving source 
are affected. 



If fan-out of the driving source will be exceeded or if there 
is no convenient connection to an appropriate driven input, 
a second method of avoiding open inputs should be ob- 
served. Inputs which activate on "0" (AND and NAND) 
may be tied directly to Vqq or tied to \/qq through a cur- 
rent limiting resistor. To determine the requirements for 
current limiting, examine the input "latch-back" character- 
istics of the MET. This check is performed by grounding 
all but one of the emitters of the MET. Force 10mA into 
the ungrounded emitter and examine the "breakdown" 
characteristics on a curve tracer. If "breakdown" is greater 
than 5.5V and there is no evidence of latch-back or sec- 
ondary breakdown, an unused input may be tied directly to 
Vqq. If the breakdown voltage or latch-back characteris- 
tic approaches 5.5V at 10mA, the input should be tied to 
Vqq through a current limiting resistor of 1 KQ or more. 
More than one unused input can be tied to Vqq through a 
single resistor. 



The 8200 series of MSI subsystems does not exhibit a latch- 
back characteristic. A current limiting resistor is required, 
however, if power supply transients can exceed 5.5V for 
longer than Ijusec. The power dissipated in the emitter 
junction during breakdown can destroy the junction. Cur- 
rent limiting provisions in accordance with the ABSOLUTE 
MAXIMUM RATINGS will ensure against catastrophic 
failure should breakdown occur. 
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SIGNAL PROCESSING 

The rise and fall times of all incoming data signals should 
be less than 200ns. The amplitude of incoming data signals 
should be 2.6V or greater. Figure 5 shows the transfer 
characteristic of the classic TTL gate. In the input threshold 
region, from point one to point two, the gate has approx- 
imately 25dB of gain. In this region, any discontinuity of 
the input waveform will be amplified more than 10 times 
at the output of the gate. 

TTL TRANSFER CHARACTERISTIC 
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INPUT CLAMP DIODES 

MSI circuits contain input clamp diodes as shown in Figure 
4. At the input, these diodes limit negative excursions 
which exceed -IV by providing a low impedance current 
source from GROUND through the forward biased diode 
clamp. The clamps are designed to minimize ringing which 
may be induced on interconnect wires in excess of six 
inches in length. 



Should the input voltage remain in the threshold region 
(approximately 200mV wide) for more than 15ns, a typi- 
cal TTL gate will oscillate as shown in Figure 6. The 
equivalent circuit in Figure 7 illustrates the potential oscil- 
latory feed-back paths. The primary contributor to oscilla- 
tion is the changing power supply voltage within the chip, 
caused by the current spiking which occurs during switching 



DESIGN CONSIDERATIONS (Cont'd) 
transitions. Since output voltage is directly proportional to 
Vqc 9ncl threshold voltage tends also to drop with lower 
supply voltage, the net effect is a positive feedback loop 
from output to input. 



TYPICAL TTL GATE OSCILLATION 
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PACKAGE TYPES 
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PACKAGE INFORMATION 



A PACKAGE (TO-1 16) 




NOTES: 

1. Lead Material: Alloy 42 or equivalent 

2. Body Material: Silicone molded 

Tsj Tolerances non-cumulative 

^4?) Signetics symbol denotes Lead No. 1 

(Sj Lead spacing shall be measured within this zone 

6. Body dimensions do not include molding flash 

7. Thermal resistance: 0J^ = .16°C/mW, J^, = .08°C/mW 
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NOTES: 

1. Lead Material: Kovar or equivalent, tin plated 

2. Body Material: Ceramic with glass seal 

^3j Tolerances non-cumulative 

(4) Signetics symbol denotes lead No. 1 

(s) Lead spacing shall be measured within this zone 
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NOTES: 

1. Lead Material: Alloy 42 or equivalent 

2. Body Material: Silicone molded 

(3j Tolerances non-cumulative 

Mj Signetics symbol denotes Lead No. 1 

(5J Lead spacing shall be measured within this zone 

6. Body dimensions do not include molding flash 

7. Thermal resistance: 0Ja = -le^C/mW, 0J = .O8°C/mW 
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NOTES: 

1. Lead Material: Kovar or equivalent, tin plated 

2. Body Material: Ceramic with glass seal 
rsj Tolerances non-cumulative 

^4^ Signetics symbol denotes lead No. 1 

\5^ Lead spacing shall be measured within this zone 



PACKAGE INFORMATION (Cont'd) 
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NOTES: 

1. The true-position pin spacing is 0.100 between centerlines. 
Each pin centerline is located within ±0.010 of its true 
longitudinal position relative to pins 1 and 16. 

2. All dimensions in inches. 
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NOTES: 

1. Lead Material: Kovar, solder coated 

2. Body Material: Silicone molded 

3. Tolerances non-cumulative 

4. Signetics symbol denotes lead No. 1 

5. Lead spacing shall be measured within this zone 

6. Body dimensions do not include molding flash 



J PACKAGE (TO-88) 




NOTES: 
M^ Recommended minimum offset before lead bend 

2. Lead Material: Kovar or equivalent, gold plated 

3. Body Material: Glass 

4. Lid Material: Kovar, oxidized, glass seal 

(5) Tolerances non-cumulative 

^6^ Signetics symbol or angle cut denotes Lead No. 1 

(t^ Lead spacing shall be measured within this zone 

8. Thermal Resistance: 0J^ = .300°C/mW, 0Jjl = .140° C/mW 
(9) Maximum glass climb: .010 
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0045 



NOTES: 

1. Lead Material: Kovar or Rodar, Gold plated. 

2. Body Material: Kovar or Rodar, top and bottom Gold 
plated with glass center. 

3. Tolerances non-cumulative. 

4. Lead spacing controlled within this distance, 2 sides. 

5. .010 maximum glass climb allowed on leads, 4 sides. 

6. Extension denotes Lead No. 1 position. 

7. Recommended minimum offset before lead bend. 

8. Thermal resistance: J-A = 0.1 °C/mW. 
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PACKAGE INFORMATION (Cont'd) 



Q PACKAGE (TO-88) 
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NOTES': 

1. Lead Material: Kovar or equivalent, gold plated 

2. Body Material: Ceramic with glass seal at leads 

3. Lid Material: Ceramic, glass seal 

nQ Tolerances non-cumulative 
^J Lead spacing shall be measured within this zone 
(e^ Signetics symbol or angle cut denotes lead No. 1 
^7^ Recommended minimum offset before lead bend 
8. Thermal Resistance: 0J^ = .150°C/mW, 0Jq = .050°C/mW 
(9^ Maximum glass climb .010 

Y PACKAGE 



r\rir\ nri ri n n n a n ri* 




I:5S f it 

MO •- So t -* 



NOTES: 

1. Lead Material: Kovar or Rodar, gold plated. 

2. Body Material: Kovar or Rodar, top or bottom with glass seal. 

3. Lid Material: Kovar or Rodar with braze seal. 



M) Tolerances non-cumulative 

(5^ Signetics symbol denotes lead No. 1. 
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NOTES: 

1. Lead Material: Kovar or equivalent, gold plated 

2. Body Material: Top ring and Base - Kovar or equivalent, 
gold plated, glass body 

3. Lid Material: Kovar or equivalent, gold plated, alloy seal 

(4^ Tolerances non-cumulative 
(Bj Signetics symbol denotes lead No. 1 
[6^ Lead spacing shall be measured within this zone 
(7) Recommended minimum offset before lead bend 
8. Thermal Resistance: 0J^ = .155°C/mW, ^J^ = .070°C/mW 
(9^ Maximum glass climb: .010 
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LINEAR 



TheSignetics Linear Product Line provides all of the most frequently 
required circuit functions. 

Linear products are generally available in both Military and Commer- 
cial temperature ranges and in a wide variety of package types. 



SENSE AMPLIFIERS 



528 (4 Channel Plated Wire) 
7520 through 7525 (Core) 



COMPARATORS 



518 (Adjust Sinking) 
526 (High Speed) 
529 (Ultra High Speed) 

5710 (mA710) 

5711 (mA711) 



CORE DRIVERS 



75324 (SN75324) 

75450 (SN75450) 

75451 (SN75451) 

75452 (SN75452) 



VOLTAGE REGULATORS 



550 

5109 (LM109) 

5723 (iuA723) 



OPERATIONAL AMPLIFIERS 



516 (Differential IN/OUT) 
531 (High Slew Rate) 
533 (Micro Power) 

536 (PET Input) 

537 (Precision) 
51A1 (LM101A) 
5101 (LM101) 

5107 (LM107) 
51A8 (LM108A) 

5108 (LM108) 
5556 (MCI 556) 
5558 (Dual) 
5709 (mA709) 

5740 (mA740) 

5741 (mA741) 
5748 (mA748) 



AMPLIFIERS 



VIDEO 

501 

5733 (MA733) 

DIFFERENTIAL 

515 

511 (Dual) 

RF/IF 

510 (Dual) 

POWER DRIVER 

540 



PHASE LOCKED LOOP 



560' 
561 h 
562 

565 

566 
567 



Operating Frequency 
.01H2to>30MH2 
Sensitivity 300mV 
Operating Frequency 
.001 Hz to 500kHz 
.Sensitivity 1 mV 
(Function Generator) 
(Tone Decoder) 



MULTIPLIERS/DEMODULATORS 



5595 (MC1595) 4 Quad multiplier 

5596 (MCI 596) Balanced modulator 
5111 (LM21 11) Li miter-Detector 
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PIN CONFIGURATIONS (Cont'd) 
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PIN CONFIGURATIONS (Cont'd) 
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S [ GNC 



Vcc ^1 


"s 


D- 


°4 


Di- 


O3 


li' 


"i 


H'' 


Ol 


H' 


So 


D" 


LOCK 


D- 



B,E,R PACKAGES 



8275 




B,E,R PACKAGES 



8276 



1 c 


NC 
NC 




Vcc 

NC 


Dl4 


^ L 




J 13 


3 C 


NC 




NC 


Il« 


4 C 


NC 


Q 




D1I 




. C 




CP 




Uio 






e C 




B IX 




D 3 






. r 


GNO 


A 




n a 











A,F PACKAGES 



8277 



1 


c 


RESET 


Vcc 


H 


16 


2 


c 


STa 


5;^ 


3 


15 


3 


c 


°7A 


O7B 


3 


14 


4 


c 


"SA 


DSB 


3 


13 


6 


c 


O1A 


DiB 


3 


12 


6 


c 


DOA 


OOB 


3 


11 


7 


c 


GLKa 


CLKb 


3 


10 


8 


c 


GND 


COMMON CLK 


3 


9 



B,E PACKAGES 
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PIN CONFIGURATIONS 


(Cont'd) 


























8280/81 


8284/85 


8288 


1 c 




"strobe 


Vcc 


3u 


1 c 




ce 


Vcc 


3u 


1 E 


1 


"strobe 


Vcc 


H u 


^ c 




Cqut "d ■ 




3n 


^ C 




ci reset 




Dl3 


^ E 





Cqut "d 




I|l3 


3 C 




Dc DouT - 




D« 


3 E 




CO set 




D« 


3 E 




"c "out 




H« 


* c 




Da °d ■ 




D" 


4 E 




Q, Q4 




Hii 


4 E 




"a "d 




3n 


. c 




AouT "b ■ 




Die 


a E 




Qz 04 




Hio 


a E 




^)UT "b 




H10 


a C 




Cj Bqut - 




n . 


e E 




U/D °3 




3 


. E 




C2 Bout 




H « 


7 c 


QNO 


Ci - 




H B 


. E 


GND 


CP 




H a 


. E 


GND 


Cl 




H a 


A,F PACKAGES 


A,F PACKAGES 


A,F PACKAGES 


^ q 




Dd Db - 




3 14 


1 E 




Q4 Q4 




D« 


1 E 




"d "b 




Hu 


^ H 




DooT^OUT - 




H" 


^ E 




SET Q3 




I|13 


^ E 




"0UT^""T 




II13 


3 d 




"d c, - 




Il« 


3 E 




reset CP 




H" 


3 E 




"d c, 




Hia 


* H 


Vcc 




GND 


Hn 


4 E 


Vcc 




GND 


D11 


4 E 


Vcc 




GND 


H" 


. q 




"strobe 




Die 


B E 




CE U/D 




D10 


a E 




C2 
"strobe 




Hio 


e E 




C0UT^"T - 




D . 


a E 




CI Q2 




3 « 


a E 




C0UT*0"T 




H 3 


. C 




Dc Da - 




H s 


^ E 




CO 0^ 




H a 


. E 




"c "a 




H a 


Q PACKAGE 


Q PACKAGE 


Q PACKAGE 




8290/91 




iE 




- "strobe 


Vcc 


n 


4 1 


E 




"d "b 




Hu 


^ C 




- Cqut "o 




D 


3 2 


E 




DouT^UT 




II13 


3 C 




- "c "out 




Hi 


2 3 


E 




"d c, 




Il« 


^ C 




- "a "d 




D1 


1 4 


E 


Vcc 




GND 


Hii 


. C 




- N5UT "b 




D1 


S 


E 




C2 

"strobe 




Hio 


e C 




- Cj Bqut 




D 


i 6 


E 




Cout'^ut 




H . 


. C 


GND 


Cl 




D 


3 7 


E 




Dc Da 




H a 


A,F PACKAGES 




Q PACKAGE 
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PIN CONFIGURATIONS (Cont'd) 



8292/93 



1 c 

3 C 

s C 

e C 



"strobe 

CquT "d 
°C °OUT 

Da Do 
N)OT "b 
"^2 *OUT 



D'3 

Die 



A,F PACKAGES 



3 C 

6 L_ 



DouAuT 



^2 

"strobe 

C„,„'*OUT 






Q PACKAGE 



8T01 



1 c- 

3 C- 



D Vcc 

B A 

'^. 'our 

%UT*OUT 
30UT*touT 
^OUT 'out 
SOUT^OUT 
GND 4ouT 



3 ie 

H IS 

3 n 

U 13 

H n 

D 10 

H « 



B,E PACKAGES 



8T04/05/06 



1 c 


. 


Vcc 


H ie 


. c 


b 


c 


U IS 


3 C 


A 


d 


H 14 


. c 


B 


LT 


H 13 


. E 


C 


G 


3 n 


a C 


D 


F 


3 11 


. c 


RBI 


RB0/B1 


3 10 


e C 


GND 


E 


D 3 



B,E,R PACKAGES 



8T09 





A,F PACKAGES 



Q PACKAGE 



8T10 



c 


OUTpis, 


Vcc 


H" 


c 


0"Tdis2 


CLEAR 


D' 


c 


»3 


°3 


H" 


c 


02 


°i 


D'= 


E 


"l 


0, 


H' 


C 


Ofl 


Do 


D- 


C 


CLOCK 


'NdiS2 


D" 


C 


GNO 


'"dis 1 


D» 



B,E,R PACKAGES 





8T13 






^C 


1 Vcc 


D" 


3C 


3b 


r(X 




«c 






1'= 


c 


Th 




r 


D" 


c 


^ (j 


fik 


D' 




y 


rn 






y 








B,E,R Pfi 


kCKAGE 


s 





8T14 




B,E,R PACKAGES 
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PIN CONFIGURATIONS ( Cont'd) 



8T15 




A.F PACKAGES 



8T16 




A,F PACKAGES 



8T22 



E 


Ain Vcc 


11 '« 


C 


Bin R j^ 


H" 


c 


Cin 


D« 


E 


Oin ^x 


H" 


C 




n- 


C 


Q 


D' 


c 


GNO a 


3> 



'Pins for External Timing Components 



A,F PACKAGES 
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SECTION 
ELECTRICAL CHARACTERISTICS 



This section contains specific test limit and test condition Information for use In device evaluation and Incoming inspection for 
AC and DC parameters. 

Product descriptions are also contained in this section to provide assistance in evaluating specific devices and total 8000 Series 
flexibility. 

Unless otherwise specified, all devices are available in the "S " and "N" temperature ranges: 

("S" = -55*'C to +125**^ "N" = 0°C to +75'*C). 



ABSOLUTE MAXIMUM RATINGS 



The absolute maximum ratings constitute limiting values above which serviceability of the device may be impaired. Pro- 
visions should be made in system design and testing to limit currents and voltages in accordance with Table I. These ratings 
apply to both 82XX and 8TXX MSI devices unless otherwise specified. 



TABLE 1 




Input Voltage 


+5.5V 


Output Voltage 


+7.0V 


Vcc (Note 2) 


+7.0V 


Storage Temperature Range 




A, B, J, N packages 


-6S°Cto+175°C 


E, F, P, Q, R, Y 


-65°C to +200''C 



NOTES: 

1. All devices must be derated at elevated temperatures based on maximum allowable junction temperature (see maximum storage 
temperature and the thermal resistance of the package. 

2. Operating Vqq for the 8200 Series is specified at +5V±5%. None of the Signetics MSI elements will be damaged by supply voltages 
of 7 volts or less; however, in some of the more complex functions, power dissipation at such voltages could become excessive. We 
recommend, therefore, that such overvoltages be limited to a maximum of 1 second duration. 
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signDtics 



BUFFER REGISTERS 



REFER TO PAGE 13 FOR P, N AND Y PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8200 
8201 
8202 
8203 



DESCRIPTION 

The 8200/8201/8202/8203 MSI Buffer Registers are arrays 
of ten clocked "D" flip-flops especially suited for parallel 
in-parallel out register applications. They are also suitable 
for general purpose applications as parallel in-serial out, 
serial in-parallel out registers. 

The flip-flops are arranged as dual 5 arrays, (8200 & 8201) 
and single 10 arrays with reset, (8202 & 8203). The true 
output of each bit is made available to the user. 

LOGIC DIAGRAMS AND TRUTH TABLES 



The 8200 and 8202 feature true "D" inputs. The logic 
state presented at these "D" inputs vyill appear at the Q 
outputs after a negative transition of the clock. 

The 8201 and 8203 feature complementing "D" inputs 
("D"). The logic state presented at these "D" inputs will 
invert and appear at the Q outputs after a negative going 
transition of the clock. This complementing input feature 
("D") permits the use of standard AND-OR-INVERT 
gates to achieve the AND-OR function without additional 
gate delays. 



DUAL 5-BIT BUFFER REGISTER 



OQl 002 9Q3 9Q4 V 
Di O D2 O D3 O D4 O D5 O 



FF 

T 



OQe 907 908 ?Q9 9Q10 



X 



S2 



Dei D76 Dsi 09i) oioi 



T-2t 



FF 

T 



Dn 


Qn+1 


1 


1 









8200 



DUAL 5-BIT BUFFER REGISTER-INVERTED INPUTS 



OQI OQ2 OQ3 QO4 Q 05 



FF FF Iff Iff IffI 



CLOCK O ^ 




Di 6 02 6 D3 6 D4 6 D5 6 

9Q6 9Q7 908 0Q9 9Q10 



CLOCK O ^-3 



D6, 



D7 



FFl Iff Iff Iff Iff 



D8 



D9, 




D10, 



Dn 


Qn+1 


1 








1 



8201 



10-BIT BUFFER REGISTER 



9Q1 9Q2 9Q3 9Q4 905 9Q6 9Q7 908 9Q9 9Q10 



D16 D2i Oaf) D4<1, osi) Dei °7o ^6 D9o D106 




Dn 




Qn+1 


RESET 


1 


1 


1 





1 






RESET = 0=*Q= 

(OVERRIDES CLOCK) 

n IS TIME PRIOR TO CLOCK 

n+1 IS TIME FOLLOWING CLOCK 



8202 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8200/01/02/03 



LOGIC DIAGRAMS AND TRUTH TABLES (Cont'd) 



RESET O ^- 



10-BIT BUFFER REGISTER-INVERTED INPUTS 

oQi 0Q2 0Q3 9Q4 9Q5 oQe 9Q7 oQs QQ9 OQ10 



CO ^— 




D56 D66 D76 D8 6 D96 D106 



Dn 




Qn+1 


RESET 





1 


1 


1 


1 






RESET- 0*Q= 

(OVERRIDES CLOCK) 

n IS TIME PRIOR TO CLOCK 

n+1 IS TIME FOLLOWING CLOCK 



8203 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 










Dn 


Dn 








RESET 




MIN. 


TYP. 


MAX. 


UNITS 


8200 
8202 


8201 
8203 


CLOCK 


8202 
8203 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


2.0V 


0.8V 


Pulse 




800mA 


6 


"0" Output Voltage 






0.4 


V 


0.8V 


2.0V 


Pulse 




9,6mA 


7 


"0" Input Current 






















D (8200, 8202) 


-0.1 




-1.6 


mA 


0.4V 












0^(8201,8203) 


-0.1 




-1.6 


mA 




0.4V 










Clock 


-0.1 




-1.6 


mA 






0.4V 








Reset (8202, 8203) 


-0.1 




-1.6 


mA 








0.4V 






"1" Input Current 






















Dn (8200, 8202) 






40 


mA 


4.5V 












0^(8201,8203) 






40 


mA 




4.5V 










Clock 






40 


ma 






4.5V 








Reset (8202, 8203) 






40 


juA 








4.5V 






Input Voltage Rating 






















(All inputs) 


5.5 






V 


10mA 


10mA 


10mA 


10mA 






Power/Current Consumption 




409/77.7 


580/110 


mW/mA 


OV 


OV 


OV 






11.13 



Ta = 25"C and Vcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Propagation Delay 

tgn Clock to Q 

tgff Clock to Q 

tg^ Reset to Q 
Set Up Time 
Hold Time 

Minimum Clock Width 
Transfer Rate 
Output Short Circuit Current 


15 
-20 


30 
25 
30 
6 

12 
35 


45 
40 
45 
15 
5 
17 

-70 


ns 

ns 

ns 

ns 

ns 

ns 
MHz 
mA 




8 
8 
8 
10 
12 

8 



NOTES: 



2. 



All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are tied to ^qq- 
All measurements are taken with ground pin tied to zero 
volts. 

Positive current is defined as into the terminal referenced. 
Positive logic definition: 
"UP" Level = "^", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



6. Output source current is supplied through a resistor to 
ground. 

7. Output sink current is supplied through a resistor to Vqq. 

8. Refer to AC Test Figure. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. Set Up Time defined as data presence before clock. 

11. Outputs are in the low state for this test. 

12. Hold time defined as data presence after clock. 

13. Vqq = 5.25 volts. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8200/01/02/03 



SCHEMATIC DIAGRAMS 



DUAL 5-BIT BUFFER REGISTER 8200 
SINGLE 10-BIT BUFFER REGISTER 8202 




-r^ 
^ 






2.4k < 70n 



rM 




>H^ 



r^^ 




3.7k 




DUAL 5-BIT BUFFER REGISTER 
-INVERTED INPUTS 8201 

SINGLE 10-BIT BUFFER REGISTER 
-INVERTED INPUTS 8203 
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SIGNETIGS DIGITAL 8000 SERIES TTL/MSI - 8200/01/02/03 



AC TEST FIGURES AND WAVEFORMS 



tpd FROM CLOCK TO Q 





TO 

"outputs" 



: 18pF > 5k 



*dFF 



INPUT PULSE: 
Data =P.R.R. = 7.5 MHz 
Clock = P.R.R.= 15 MHz 
PW = 1 7 ns (at 50% point) 
t,. = tf = 5 ns Max. 
Amplitude = 2.6V, 



♦Refer to the Pin-Outs for the 8200/01/03 AC Testing. 



ton FROM RESET TO O 



PULSE 
GENERATOR 



PULSE 
GENERATOR 



CLOCK. 
RESET • 



Dl 
D2 
D3 
D4 
DS 
D6 
D7 
08 
D9 
Dio 



R Vqc 



T 



Ql 


- — \ 


Q2 





03 





04 


— 


05 





06 





Q7 





08 





09 





OlO 
) 






'f 






TO 
OUTPUTS 



=:l8pF >5k 



*0N^ 



INPUT PULSE: 
Amplitude = 2.6V 
Clock : P.R.R. = 5 MHz 
Reiit: P.R.R. = 5 MHz 
PW = 30 ns (at 50% point) 
tf = tf = 5 ns 



Refer to the Pin-Outs for the 8200/01/02/03 AC Testing. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8200/01/02/03 



TYPICAL APPLICATIONS 



20 BIT (4 WORDS X 5 BITS EACH) MEMORY CELL 



r 



CloO- 



c.iO- 



I 



CioO- 



c,,o- 



I 



Do. 

Di: 

D2- 

D3 

D4 



ClQ 
D 



D 



D 



r 



ClQ 





ClQ 

D 



r 



ClQ 

D 



ClQ 

D 



ClQ 

D 



ClQ|_ 

D 



ClQ 

D 



ClQ 

D 



ClQ 

D 



I 



ClQ 

D 



iir 



Ooo 
:Qoi 
:Qo2 

Q03 
Q04 



Q12 

Qi 



S^^°" 



n If 



Q20 

:Q2i 

:Q22 

Q23 

Q24 



031 



F°liJ 



Total Package Count = 2-8200's 



ONE OUT OF TEN - COUNTER/DISPLAY (SELF-CORRECTING) 






tz>3f:— ri 



S— 



<3=i 



8 9 



^ 



I^ 



pL ^L |Cl pL JCl ^l |Cl ^l [ 



I 



8202 



t=D— 



=: .ooi/iF 



Total Package Count = 1-8202; 1-8880 



27 



SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8200/01/02/03 



TYPICAL APPLICATIONS (Cont'd) 



M ULTIPLICATION AT 10MHz OF A 20-BIT BINARY WORD 



^0 ^1 ^2 ^3 ^4 ^5 ■^e •^y ^8 ^9 ^10 ^11. ^12 ^13 ^14 ■^IB ^16 ^17 ^18 ^19 



1 P P P P 



n 



n 



n ni 



^ipppppppppQ 



Cl 



Rd 



,^,J ,J ,J ,J ,J ,J 



^5 



Xe 



2=8 



Xg 



Cl 



Dl 
I 

J 

Rd 



, J , J ,J , J , J , J .J , J , J ,^ J 



Cl 



8202 
OUTPUT BUFFER 



Rd 



Cp 



-^c„ 



8202 
OUTPUT BUFFER 



Rd 



CLEAR 



Po Pi P2 P3 P4 P5 Pe P? P8 P9 P10 P1I P12 Pl3 Pl4 P16 P16 Pl7 P18 Pl9 



Pn = (Xn)M WHERE Xn = MULTIPLICAND 

M^MULTIPLIER 
TOTAL PACKAGE COUNT = 9 PACKAGES (4-8202'S AND 5-6260'S) 



'2n' 



Cpr 
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signotics 



4096 BIT BIPOLAR ROM 
2048 BIT BIPOLAR ROM 



REFER TO PAGE 13 FOR Y PACKAGE PIN CONFIGURATION. 



DIGITAL 8000 SERIES HL/MSI 



8204 
8205 



DESCRIPTION 

The 8205 and 8204 are high performance bipolar ROM's 
incorporating the storage output or memory data register 
into the chip. Data is addressed by applying address infor- 
mation to the address lines. After valid data appears at the 
output of the memory array, (typically 35ns after the ad- 
dress is applied) and if the circuit is enabled, the strobe 
pulse will enter data into the 8 bit output latch register. A 
D-type latch (L) is used to enable the tri-state output 
drivers. If the circuit enable signals are valid, the strobe 
will set the latch. This turns on the output stage. The 
latch will remain set and keep the output enabled until the 
chip is disabled and the next strobe pulse occurs. If the 
strobe line is held high, the ROM will function in a conven- 
tional mode. The output will be controlled solely by the 
chip enable and the output latches will be bypassed. 



See page 195 for ASCII (ADDRESS) to EBCDIC (DATA) 
and EBCDIC (ADDRESS) to ASCII (DATA) and 197/198 
for ORDERING BLANKS. 

FEATURES 

• MICROPROGRAMMING 

• HARDWIRE ALGORITHMS 

• CHARACTER GENERATION 

• CONTROL STORE 

APPLICATIONS 

BUFFERED ADDRESS LINES 

ON THE CHIP DECODING 

ON THE CHIP STORAGE LATCHES 

TRI-STATE OUTPUT 

PROTECTED INPUTS 



BLOCK DIAGRAM 




























256 X 8 AND 512 x 8 MEMORY ORGANIZATION 






DECODE 


'^^ 


512x8 OR 256x8 
ROM 




ADDRESS LINES 
















' 






' 


' 








8 BIT OUTPUT LATCH 












CE2O— L_>'d" 


L 






• 


' 


' ' 






1 


' 








8 TRI-STATE DRIVERS 




Q 




iunin 













1 tt 


2 

c 


3 
)UTJ 


4 a 

•UT 


5 
LINi 


S » 

s 


1 ^ 


B 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8204/05 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 






LIMITS 








CHARACTERISTICS 




UNIT 


TEST CONDITIONS 


NOTES 




MIN. 


TYP. 


MAX. 






Input '0' Current 






-100 


mA 


Vi„ = 0.45 V 




Input '1' Current 






25 


mA 


Vi„ = 5.25 V 




Input (0) Threshold Voltage 


0.85 






V 






Input (1) Threshold Voltage 




2 




V 






Input Clamp Voltage 


-1.0 






V 


ljn = -5.0 mA 




Output (0) 




0.2 


0.45 


V 


lo^jt = 9.6 mA 




Output (1) Current 


2.7 


3.3 




V 


'out ■ -20 mA 




Output (1) Short Circuit 
Current 


-20 


-35 


-70 


mA 


Vout = 0V,Vcc = 5.0V 


2 


1 nput Capacitance 




5 




pF 


V,H = 2.0V, Vcc = 5.0V 




Output Capacitance 




8 




pF 


Vout = 2.0V, Vcc = 5.0V 


5 


Power Supply Current 




135 


170 


mA 


Vcc = 5.0V 




Output (1) off Leakage 
Current (Chip Disabled) 






100 


mA 


Vin = 2-7V 




Output (0) off Leakage 
Current (Chip Disabled) 






-50 


ma 


Vi, = 0.45V 





NOTES: 

1. Positive current Is defined as into the terminal referenced. 

2. No more than one output should be grounded at the same 
time and strobe should be disabled. Strobe is in "1" state. 

3. Manufacturer reserves the right to make design and process 
changes and improvements. 

MEMORY TIMING 



4. Applied voltages must not exceed 6.0V 
Input currents must not exceed ±30 mA 
Output currents must not exceed ±100 mA 

Storage temperature must be between — 60°C to +1 50°C. 

5. Chip disabled 



READ MODE I (OUTPUT LATCHES NOT USED) 



f^?X 



>^ 



>^^ 



X 



If the strobe is high, the device functions in a manner identical to 
conventional bipolar ROM's. The timing diagram shows valid data 
will appear T^ nanoseconds after the address has changed and 
^CE nanoseconds after the output circuit is enabled. Tq is the time 
required to disable the output and switch it to an 'off or high im- 
pedance state after it has been enabled. 



READ MODE II (OUTPUT LATCHES USED) 



/ x. 






KII 



CHIP ENABLE 



>€ 



[-- 1 — I 



;>€ 



X 



In Read Mode II, the address is applied to the memory element 
T^ ns before output details desired. Applying the chip enable does 
not directly enable the outputs. When the strobe is applied To nano- 
seconds before the output, data from the memory array is copied 
into the output latches and the chip enable signal is copied into the 
delay latch L. The latch L in turn enables the output. After the strobe 
reaches the strobe level, both the chip enable and address lines may be 
altered but the output data stored in the latches will remain un- 
changed and the output of the circuit will remain enabled. The out- 
put will stay enabled until another strobe copies a Not chipenable 
signal into the latch L. The switching of the output to the "off" 
or high impedance state occurs Tr nanoseconds after the strobe. 
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signotiES 



HIGH SPEED COHTENT ADDRESSABLE 
MEMORY ELEMENT (CAM) 

PRODUCT AVAILABLE IN COMMERCIAL TEMP RANGE ONLY. 



REFER TO PAGE 13 FOR B P{N CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8220 



DESCRIPTION 

The 8220 CAM Element is a high speed monolithic array, 
incorporating the necessary addressing logic and eight iden- 
tical memory cells organized as four words, each being two 
bits long. In reference to data-in/data-stored, the 8220 can 
be conditioned to perform the following functions: associate, 
write-in only, and read-out only. 

When addressed into the "ASSOCIATE" mode, this element 
offers the novel capability of data association, where each 
cell (Mpj) will respond with a "Match" or "Mismatch" 
answer (Yp) to each bit presented to the data inputs (Ij), 
depending on presence or absence of an alike bit stored 
within the cell. 

Write-in can be simultaneously done to all bits, or one bit 
at a time. Read-out of stored information is performed on 

FEATURES 

• WRITE ENABLE CONTROL LINES 

• ASSOCIATE CONTROL LINES 

• ADDRESS SELECT CONTROL LINES 

• ASSOCIATES IN 20nsec TYP. 

• 16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE) 

• OPEN COLLECTOR OUTPUTS 

• DIODE PROTECTED INPUTS 

LOGIC DIAGRAM 



one word at a time. Cell-selection for read and write is per- 
formed by proper addressing of Yp and Ap lines. 

The element's output structures (Yp and Dj) are of the 
"bare collector" variety and can be mutually connected, 
thus allowing direct expansion when multiple packages are 
employed. Expansion of the CAM may be implemented in 
both directions, i.e., in the word length and in the number 
of words. 

The CAM circuit structure is the familiar TTL type (DCL 
Family) and fully compatible with TTL and DTL input/ 
output structures. 

APPLICATIONS 

DATA-TO-MEMORY COMPARISON 

PATTERN RECOGNITION 

HIGH SPEED INFORMATION RETRIEVAL 

CACHE MEMORY 

AUTO CORRELATION 

VIRTUAL MEMORY 

LEARNING MEMORY 



^^^ 



^O^ 



oi 



-o 



Vcc-16, GND-e 

(x) DENOTES PIN NUMBER 




ii 



^ 



15) V 



^ 




o 



r / — I (6) 






M„j = WORD n, bitj 



TL 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8220 



ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 
























Wj 


Ai 


Ij 


Yi 


Yk 


Dj 


NOTES 




MIN. 


TYP. 


MAX. 


UNITS 
















"0" Output Voltage 
























Yn 






0.4 


V 


2.0V 


0.8V 


2.0V 


30mA 






8,9 








0.6 


V 


2.0 V 


0.8V 


2.0 V 


60mA 








Dj 






0.4 


V 


2.0V 


2.0 V 






0.8V 


20mA 


8,9 








0.6 


V 


2.0V 


2.0V 






0.8V 


40mA 




"1" Output Leakage Current 
























Yn 






125 


mA 




2.0V 










10 


Dj 






100 


mA 








OV 


OV 




10 


"1" Input Current 
























Ij and A: 






40 


mA 




4.5V 


4.5V 










Wj 






80 


mA 


4.5 V 














"0" Input Current 
























Ij, Yn and Aj 


-0.1 




-1.2 


mA 




0.4V 


0.4V 


0.4V 









Ta = 25°C and Vcc = 5.0V 



CHARACTERISTICS 


LIMITS 


Wj 


Aj 


Tj 


Yi 


Yk 


Dj 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Delay Time 

Associate (Aj to Yn) 

Associate (Ij to Yn) 

Read-Out (Yn to Dj) 

Write-In to Read-Out 
(Wj to Dj) 

Write Pulse Width 

Power Consumption 




20 
35 
30 

30 
30 


30 
590 


ns 
ns 
ns 

ns 

ns 

mW 














8,11 
8,11 
8,11 



NOTES: 

1. All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced 
are left electrically open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive NAND logic definition: "UP" Level = "1", "DOWN" 
Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 



9. 
10. 



11. 



should the isolation diodes become forward biased. 

Measurements apply to each gate element independently. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

Prior to this test write in a "0" in all or desired Memory 

cells as follows: Wj = Ij = OV, Aj = ^qq- 

Output sink current is supplied through a resistor to Vqq. 

Connect an external IK ohm + 1% resistor from Vqq to the 

output terminal for this test. 

See AC test Figures on the following pages. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8220 



MODE OF OPERATION 



FUNCTION 



WqWiAoAiIoIi 



REMARKS 
(Ref. Definitions & Glossary) 



FUNCTION 



WqW, AqA, IqI, 



REMARKS 
(Ref. Definitions & Glossary) 



HOLD 



1 1 1 1 X X 



NO OPERATION 



HOLD 



1 1 1 1 X X 



NO OPERATION 



ASSOCIATE 



1 1 1 X X 



1 1 1 X X 



1 1 X X 



Output 
Question Answer State 

-YES — Yj=1, Y,^=0 



Forced 



7 

li=M 



l^-IVIjl 



-NO — Yj=Yu=0 



i-^k" 



WRITE-IN 



? 
'0='^i0 



1 1 1 X X 
1 1 1 X X 

1 1 X X 



-YES — Yj=1, Y,^=0 



-NO — Y:=Yu=0 



j-^k' 



'l=Mi1 
and ? 

'0='^i0 



-YES— Y:=1, Y,,=0 



READ-OUT 



-NO — Yj=Y|^=0 



1 1 1 1 X X 

1 1 1 1 X X 
1 1 1 1 X X 



WRITE 1^ intoMji 
WRITE IgintoMjo 

WRITE \■^ and Iq 
into Mj^ and Mjq 



Dn= 



D,= 



1 -IF MjQ=1 

0- IF MjQ=0 
1 -IF Mji=1 

0- IF M:1=0 



il" 



Do=Di = 1 



AC TEST FIGURES AND WAVEFORMS 



ASSOCIATE DELAY AND INPUT DELAY 



INPUT 





PULSE 
GENERATOR 



5.0 V 2.6 V 

O 



O— 
O— 



VCC 
So Yo 

S, Y, — O 

'O Yj 

'l Y3 

GND 



T 



, 1N916 

-O 



q=15pF 



ASSOCIATE DELAY 



I 

OUTPUT Y I 



^ !• 



r\ 



ton 



/ 



•off 



NOTES: _ 

1. When checking Aq let A-j = "1" and 
when checking A^ let Aq = "1". 

2. "W^ ="w;. = "1". 



INPUT DELAY 



'L^ 



t„„ I— —I 



rXITDE 



toff 



NOTES: 

1. When checking li, A-| = "0" and Aq = "1" and 
when checking Ig, Aq = "0" and Ai^= "1" 

2. W^= W-i = "1". 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8220 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



WRITE DELAY 



INPUT 
Q 



5.0 V 2.6 V 



PULSE 
GENERATOR 



T^^ 



sin 

INPUT 



PULSE 
GENERATOR 



1- 



In Vcc 



GND 



T 



. IN916 

-O OUTPUT 



X36pF 




ITOFFI- 



Ton I- 



tsi 


= 


"1" set-up time. 


tso 


= 


"0" set-up time 


thi 


= 


"1" hold time. 


tho 


= 


"0" hold time. 


PW 


= 


Pulse width 



NOTES: _ 

1. Ao = At="1". 

2. Let all non-selected Y's = "0". 

3. W's pulse width is 40ns ®50% points. 



READ DELAY 



INPUT 
Q 



PULSE 

■generator 



VCC 



T 



. 1N916 
-O 



INPUT Y . 
OUTPUT D. 



1.5vjt jLi.5V 



=F36pF 



|^1.5V I j/u 

I |> f— 'I 

II II 

►I Ton i-«— — ^ 'oFFi-*- 



NOTES: 

1. A tested bit must store a "0". 

2. Wn= W, = "1" 
3. 
4. 



Ao= A, ="1". 

All non-tested Y's= "0". 



GENERAL NOTES FOR AC TESTING: 

1. Use 5k Probes for all AC tests TEK 169 or equivalent. 

2. The Pulse Generator signal should consist of the following 

Frequency: 10 MHz +5 MHz 

Amplitude: OV to 3V 

Rise Si Fall Times: 5 ns ±2ns 

3. i = bit number (i=0, 1). j = word number (j = 0, 1, 2, 3). 



INPUT/OUTPUT DEFINITIONS 



Aj 



Y_- 



Data Inputs 

Data entering these terminals are either compared with stored 

information at the cell(s) in the "associate" mode or stored in 

the cell(s) in the "write-in" mode. 

Associate Controls 

A logical "0" at this pin enables Data-Cell association to 

result into adefined logical level at the Y^, lines (e.g. Y^ = "1" 

= Match, Y^ = "0" Mismatch). A logical "1" at this pin 

forces all Y^ to a "1". 

Write Enable 

A logical "0" at this control pin opens the gates of the 

selected word, allowing data-in to be stored. A logical "1" 

locks the gates such that data-in can no longer disturb the 

celKs). 

"Associate" Output and Address Selection Control 

During "Associate" mode these "bare collector" lines provide 

output results of match or mismatch between input and stored 



data (logical "1" = Match, logical "0" = Mismatch). 

In the read and write modes these terminals act as input con- 
trols and word-select lines Y lines (Y.|) associated with words 
desired to accept writing of data or read-out are to be kept 
in the logical "1" state and the remaining Y lines (Y|^) to be 
forced to a logical "0" state. (Note that A = 1 forces all 

Y = 1). 
n ' 

Dj — Data Output 

These are "bare collector" output lines indicating the state 

of one or more selected cells. Cell-Selection is accomplished 

as defined under "Y " above. 

GLOSSARY OF TERMS - SUBSCRIPTS 

A. n = Word number = 0, 1 , 2 and 3 

Bit number = or 1 

I nput/ Output number(s) associated with cell(s) upon 

which a "Write-in", "Read-out" or other function is 

being performed, 
k = Input/Output number(s) other than "\" above. 
M = Designation of Memory Cell (word) = eight identical 

cells in each package. 
Examples 
1. Ij for bit "1" equals K . 

= word "1" bit "0". 



J = 



™'nj -™'10 

Y; = O, Y|^ = 1 : for i = words 1 and 3; then k = words 



and 2: Y 



1,3 



= and Y 



0,2 



= 1 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8220 



APPLICATION: LEARNING MEMORY 

Description: This system is a CAM array with peripheral IC 
circuitry designed to operate as a learning memory. It is or- 
ganized in two sections of equal capacity, the total memory 
size (both sections) being 8 ten bit words. Either section can 
be selected through the section SELECT line, and the 
memory is easily expandable in the number of words and in 
word length. 

By activating the COMPARE line, a new word is loaded into 
the buffer and is presented to the memory. Through the 
novel feature of data association, which is unique with CAM 
elements, the buffer's content is compared with the words 
stored in memory. If the input word, with which the 
memory was presented, is already contained in storage, no 
need for "learning," i.e. data acquisition, exists. This fact 
is indicated by a match from one of the Yp lines (Yj = 1) 
and thus no write command is initiated. 

However, if a word is loaded into the buffer register and it 
is not contained in the selected memory section, a write 
cycle must be initiated. The memory has to "learn" i.e. put 
the word into storage. Since the CAM array is normally in 
the ASSOCIATE mode, no match could have occurred 
between the word TO BE LEARNED in the buffer and the 
words already in storage. In response to this situation, all 

TYPICAL APPLICATION 



Yn outputs will be equal to "0". The NOR gate output 
will now change to a "1". By the use of appropriate gating 
circuitry, the WRITE line will be enabled in the selected 
memory section. 

Before a WRITE operation is initiated, a location select has 
to be made such that the word to be written into the 
memory will go to the proper place. For this reason, a tag 
CAM is employed to keep track of memory locations, both 
empty and full. When a word is written into memory, a "1" 
is simultaneously written into the tag CAM. Thus, it is 
possible to keep track of the filled memory locations. 

In particular, the memory is always in the ASSOCIATE 
mode when no word has to be written into storage. By 
monitoring the Yp lines, a convenient way of decoding an 
available address exists. Here exclusive OR circuitry is used 
which ensures that memory locations are filled successively 
when the need for "learning" exists. The quad latch is 
enabled before the write command is available to the CAM 
array. Thus the Y lines of unavailable memory locations 
are forced low (Y^ = 0). 

A CLEAR command totally erases the memory contents 
and although it is simple to selectively erase words, for 
clarity it has not been discussed here. 



niiinii 



8202 10 WT BUFFER 



6'"- 6 




-D- 





6275 QUAD LATCM 



lV*« COLLCCTOR 



B i«Mo<»* Fua oomiT 
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signotiES 



256 BIT-BIPOLAR FIELD-PROGRAMMABLE 
READ ONLY MEMORY [FROM] 



REFER TO PAGE 13 FOR B AND E PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8223 



DESCRIPTION 

The 8223 is a TTL 256-Bit Read Only Memory organized as 
32 words with 8 bits per word. The words are selected by 
five binary address lines; full word decoding is incorporated 
on the chip. A chip enable input is provided for additional 
decoding flexibility, which causes all eight outputs to go to 
the high state when the chip select input is high. 
This device is fully TTL or DTL compatible. The outputs 
are uncommitted collectors, which permits wired-OR oper- 
ation with the outputs of other TTL or DTL devices. These 
outputs are capable of sinking twelve standard DCL loads. 
Propagation delay time is 50ns maximum. Power dissipation 
is 310 milliwatts with 400 milliwatts maximum. The 8223 
may be programmed to any desired pattern by the user. (See 
fusing procedure.) This feature is ideal for prototype hard- 
ware and systems requiring propriety codes. 
A Truth Table/Order Blank is included on page 199 for 
ordering custom patterns. 

FEATURES 

• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 

• CHIP ENABLE CONTROL LINE 

• OPEN COLLECTOR OUTPUTS 

• DIODE PROTECTED INPUTS 

• NO SEPARATE FUSING PINS 



APPLICATIONS 
PROTOTYPING 
VOLUME PRODUCTION 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CONTROL STORE 

LOGIC DIAGRAM 




32 X 3 ARRAY 




ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


"0" 
An 


"1" 
An 


CHIP 


OUTPUTS 


NOTES 








1 


ENABLE 




MIN. 


TYP. 


MAX. 


UNITS 












"1" Output Leakage Current 






100 


mA 






2.0V 




13 


"0" Output Voltage 






0.4 


V 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 








0.4 


V 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 








0.4 


V 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 


"1" Input Current 




















An, Address 






40 
80 


mA 
mA 




4.5V 


4.5V 






Chip Enable Input 


"0" Input Current 


-0.1 




-1.6 


mA 


0.4V 




0.4V 






An, Chip Enable 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8223 



TA = 25''CandVcc = 5.0V 



CHARACTERISTICS 










"0" 
An 


"1" 
An 




OUTPUTS 


NOTES 


LIMITS 


CHIP 
ENABLE 


MIN. 


TYP. 


MAX. 


UNITS 


Propagation Delay 
An to Bn 


5.5 


35 

35 

310 


50 

50 

400 


ns 
ns 
mW 
V 




4.5V 
4.5V 


4.5V 
4.5V 
10mA 


DCF.0.= 12 
DCF.0.= 12 


7,12 
7,12 
14 
11 


Chip Enable to B 
Power Consumption 
Input Latch Voltage 



NOTES: 



6. 



All voltage measurements are referenced to the ground ter- 
minal. Terminals not specifically referenced are left elec- 
trically open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current is defined as into the terminal referenced. 
Positive logic definition: "UP" Level = "^" "DOWN" 
Level = "0". 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Output sink current is supplied through a resistor to Vqq. 



AC TEST FIGURE AND WAVEFORMS 



INPUT 

o 



PULSE 
GENERATOR 





CHIP ENABLE 



2.0V 
1.4V 
1.0V 



INPUT PULSE: 

AMPLITUDE =3.0V 

tr = tf = 5ns 

PW = 200ns (50% DUTY CYCLE) 



OUTPUT 
OUTPUT 



\ 



OUTPUT PULSE 

Tdoff = Tdon = 50ns Max. 



Ground Pin 15 When Testing Address-Output Delays 



7. One DC fan-out is defined as 0.8mA, 

8. One AC fan-out is defined as 50pF. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. By DC tests per the truth table, all inputs have guaranteed 
thresholds of 0.8V for logical "0" and 2.0V for logical "1". 

11. This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 

12. For detailed test conditions, see AC testing. 

13. Connect an external Ik resistor from V— f, to the output 
terminal for this test. 

14. Vj,(,= 5.25V. 

FUSING PROCEDURE 

The 8223 may be programmed by using Curtis Electro 

Devices PR23 Series or Spectrum Dynamics 300 and 400 

Series Programmers. Each perform for the procedure out- 
lined. 



The 8223 Standard part is shipped with all outputs at 
Logical "0". To write a Logical "1" proceed as follows: 



1 . Remove Vqq. 

2. Remove any load from the outputs. 

3. Ground the Chip Enable. 

4. Address the desired location by applying ground for 
a "0" and 5.0±0.25V for a "1" at the address input 
lines. 

5. Apply +12.5V to the output to be programmed 
through a 390fi±10% resistor. Program one output 
at a time. 

6. Apply +12.5V to Vcc (P"n 16) for 50msec (I.Osec 
max.) Do not exceed a 25% duty cycle. Limit the 
Vqq overshoot to 1.0 volts, max, by "clamping" or 
"crowbar" circuit. Vqq current requirement is 
400mA max at 12.5 volts. 

7. Remove \/qq. 

8. Open the output. 

9. Proceed to the next output and repeat, or change 
address and repeat procedure. 

10. Continue until the entire bit pattern is programmed 
into your custom 8223. 
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256 BIT ROM, ASCII TO EBCDIC 
CODE CONVERTER, ALPHABET ONLY 



REFER TO PAGE 13 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8224 isa TTL 256 Bit Read Only Memory organized as 
32 words with 8 bits per word. The words are selected by 
five binary address lines with full word decoding incorpor- 
ated on the chip. A Chip Enable input is provided for 
additional decoding flexibility, which will cause all eight 
outputs to go to the high state when the Chip Select input 
is taken high. 

This device is fully TTL or DTL compatible. The outputs 
are uncommitted collectors, which allows wired-OR oper- 
ation with the outputs of other TTL or DTL devices. These 
outputs are capable of sinking twelve standard DCL loads. 
Propagation delay time is 50ns maximum. Power dissipation 
is 310 milliwatts with 400 milliwatts maximum. 

This device has been programmed to convert the seven bit 
ASC II alphabet code to the 8 bit EBCDIC Alphabet cod6. 
The conversion includes the letters A through Z. With the 
addition of gating circuitry, the 8224 will convert both 
upper case and lower case letters. 

Customer specified patterns are also available as custom 
products. Refer to page 199 for Truth Table/Order Blank. 

FEATURES 

• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 

• CHIP ENABLE CONTROL LINE 

• OPEN COLLECTOR OUTPUTS 

• DIODE PROTECTED INPUTS 

APPLICATIONS 

MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CHARACTER RECOGNITION 
CHARACTER GENERATOR 
CONTROL STORE 



DIGITAL 8000 SERIES TTL/MSI 

LOGIC DIAGRAM 



8224 



CE A4 A3 A2 Ai Aq 




32 X 8 ARRAY 




Vcc-16,GND-8 

(x) DENOTES PIN NUMBER 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


















MIN. 


MAX. 


UNITS 


Vcc 


A„"0" 


A„"1" 


CHIP 
ENABLE 






"1" Output Leakage Current 




100 


mA 


5.00 






2.0V 




13 


"0" Output Voltage 




0.4 


V 


4.75 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 






0.4 


V 


5.00 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 






0.4 


V 


4.75 


0.8V 


2.0V 


0.8V 


9.6mA 


6,10 


"1" Input Current 




















An, Address 




40 
80 


mA 
mA 


5.25 




4.5V 


4.5V 






Chip Enable Input 


"0" Input Current 




















An, Chip Enable 


-0.1 


-1.6 


mA 


5.25 


0.4V 




0.4V 
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Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


MIN. 


MAX. 


UNITS 


Vcc 


A„"0" 


A "1" 




CHIP 
ENABLE 


Propagation Delay 
An to Bn 


5.5 


50 

50 

400 


ns 

ns 

mW 

V 


5.00 
5.00 
5.25 
5.00 


10mA 


4.5V 
4.5V 


4.5V 

4.5V 

10mA 


DC F.0.= 12 
DC F.0.=12 


7,12 
7,12 

11 


Chip Enable to Bn 
Power Consumption 
Input Latch Voltage 



NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow isdefined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



6. Output sink current is supplied through a resistor to V^xq. 

7. One DC fan-out is defined as 0.8mA. 

8. One AC fan-out is defined as 50pF. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. By DC tests per the truth table, all inputs have guaranteed 
thresholds of 0.8V for logical "0" and 2.0V for logical "1". 

1 1 . This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 

12. For detailed test conditions, see AC testing. 

13. Connect an external Ik resistor from V—q to the output 
terminal for this test. 



SCHEMATIC DIAGRAM 




-SAME ASH oBi 

BELOW T O B2 

FOR ALL"^ °B, 



V- JIFOR ALL ..^ga 
VZE 3: OUTPUTstZSn* 



0B7 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8224 



CODE CONVERSION ASCII TO EBCDIC 
(UPPER & LOWER CASE LETTERS ONLY) 



ASC 


II CODE 






CHARACTER 


EBCDIC CODE 


b? be 


b5 


b4 


b3 


b2 


bl 




1 


2 


3 


4 5 


6 7 








X 


X 


X 


X 




Not Decoded 





1 


X 


X 


X 


X 




Not Decoded 


1 





X 


X 


X 


X 


~ 


Not Decoded 


1 


1 


X 


X 


X 


X 




Not Decoded 


1 



















Not Decoded 


1 
















A 


1 1 











1 


1 











1 





B 


1 1 











1 


1 











1 




c 


1 1 











1 1 


1 








1 








D 


1 1 








1 





1 








1 







E 


1 1 








1 


1 


1 








1 


1 





F 


1 1 








1 


1 


1 








1 


1 




G 


1 1 








1 


1 1 


1 
















H 


1 1 








1 





1 















1 


1 1 








1 


1 


1 










1 





J 


1 1 










1 


1 










1 




K 


1 1 










1 


1 







1 








L 


1 1 










1 1 


1 







1 







M 


1 1 







1 





1 







1 


1 





N 


1 1 







1 


1 


1 







1 


1 







1 1 







1 


1 


1 
















P 


1 1 







1 


1 1 


1 















Q 


1 1 







1 





1 










1 





R 


1 1 







1 


1 


1 










1 




S 


1 1 










1 


1 







1 








T 


1 1 










1 1 


1 







1 







U 


1 1 







1 





1 







1 


1 





V 


1 1 







1 


1 


1 







1 


1 




vy 


1 1 







1 


1 


1 















X 


1 1 







1 


1 1 


1 














Y 


1 1 







1 





1 









1 





Z 


1 1 







1 


1 


1 









1 




- 


1 Not Decoded 


1 






1 










1 Not Decoded 


1 






1 







- 


1 Not 


Decoded 


1 






1 


1 





- 


1 Not Decoded 


1 






1 


1 






1 Not Decoded 


1 1 


















1 Not Decoded 


1 1 
















a 


1 











1 


1 1 











1 




b 


1 











1 


1 1 











1 




c 


1 











1 1 


1 1 








1 







d 


1 








1 





1 1 








1 







e 


1 








1 


1 


1 1 








1 


1 




f 


1 








1 


1 


1 1 








1 


1 




9 


1 





1 


1 1 


1 1 















h 


1 








1 





1 1 















i 


1 





1 


1 


1 1 










1 




J 


1 







p 


1 


1 1 










1 




k 


1 










1 


1 1 







1 







1 


1 










1 1 


1 1 







1 







m 


1 







1 





1 1 







1 


1 




n 


1 







1 


1 


1 1 







1 


1 




o 


1 







1 


1 


1 1 















P 


1 







1 


1 1 


1 1 















q 


1 







1 





1 1 










1 




r 


1 







1 


1 


1 1 










1 




s 


1 










1 


1 1 







1 







t 


1 










1 1 


1 1 







1 







u 


1 







1 





1 1 







1 


1 




V 


1 







1 


1 


1 1 







1 


1 




w 


1 







1 


1 


1 1 














X 


1 







1 


1 1 


1 1 














y 


1 







1 





1 1 
1 1 










1 
1 




z 


1 


10 10 1 
Mot Decoded 


1 1 
1 1 
1 1 
1 1 






1 
1 
1 
1 





1 
1 




-- 




Mot Decoded 
Mot Decoded 
Mot Decoded 
Mot Decoded 



TRUTH TABLES 
















INPUT PINS 


OUTPUT PINS 


15 


14 13 


12 


11 


10 


9 


7 6 


5 


4 


3 


2 1 


CE 


A4 A3 


A2 


Al 


AO 


B7 Bg B5 B4 B3 


B2 


B-i Bq 

















































1 

























1 








1 






















1 




1 


1 



















1 











1 



















1 







1 


1 



















1 


1 








1 1 



















1 


1 




1 


1 1 
















1 

















1 













1 










1 





1 













1 





1 





1 


















1 





1 







1 















1 


1 








1 


1 















1 


1 










1 















1 


1 


1 





1 


1 












b 


1 











1 


1 1 















1 
















1 












1 





1 





1 





1 












1 





1 







1 















1 


1 








1 


1 















1 


1 










1 















1 


1 


1 





1 


1 















1 


1 


1 







1 1 


























1 


1 1 































1 

















1 





1 





1 

















1 



























1 































1 






























1 


1 




























1 


1 






















1 


X X 


X 


X 


X 


1 


1 1 


1 


1 


1 


1 1 



TYPICAL APPLICATIONS 

To select the ROM only when addressed by an upper or 
lower case alphabet character, the following truth table 
applies: 



ASCII 
ASCII 



CHIP ENABLE =67 

EBCDIC #1 OUTPUT = Bg ■ B7 



CD 


a> 






(0 












\- 


a> 


Oi 


a 


^ 


a 





D 


_J 





1 1 


1 


1 


1 1 





1 1 


1 



Thus, the ASCII to EBCDIC ROM standard product plus 
gating as shown performs the complete conversion. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8224 



TYPICAL APPLICATIONS (Cont'd) 



H>-| 




0=0 



y ASCII TO ^2 

'^3 EBCDIC ROM °3 
A2 DECODER B4 



& 



GROUND PIN 15 WHEN TESTING ADDRESS-OUTPUT DELAYS 



AC TEST FIGURE AND WAVEFORMS 



INPUT 
? 



GENERATOR 



GND 'h 



T 



CHIP ENABLE 




INPUT PULSE: 

Amplitude = 3.0V 

tr = tf = 5ns 

PW = 200ns (50% DUTY CYCLE) 




OUTPUT PULSE 

Tdoff = Tdon = 50ns Max 
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signDtiEs 



64 BIT -BIPOLAR SCRATCH PAD MEMORY 

THIS PRODUCT AVAILABLE IN 0°C TO 75°C TEMP RANGE ONLY. 



REFER TO PAGE 13 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8225 is a IT L 64-bit Read-Write Random Access IVIem- 
ory organized as 16-words of 4 bits each. The 8225 is ide- 
ally suited for application in scratch pads and high-speed 
buffer memories. 

Words are selected through a 4-input binary decoder when 
the chip select input (Ce) is at logic "0". Data is written 
into the memory when Read Enable (Re) is at logic "0" 
and read from the memory when RE is at logic "1". 
The outputs of the 8225 are logical "1" during write opera- 
tion, therefore, inputs and outputs can be commoned in 
busses to reduce the number of I/O leads. Output collectors 
are uncommitted. 

FEATURES 

• CHIP ENABLE LINE FOR EXPANSION 

• OPEN COLLECTOR OUTPUTS FOR EXPANSION 

• ON THE CHIP DECODING 

• ALL OUTPUTS "1" DURING WRITING 

• DIODE PROTECTED INPUTS 

APPLICATIONS 

SCRATCH PAD MEMORY 

BUFFER MEMORY 

PUSH DOWN STACKS (First in-first out) 

CONTROL STORE 

TRUTH TABLE 



DIGITAL 8000 SERIES TTL/MSI 

LOGIC DIAGRAM 



8225 



Re 


Ce 
(Chip Enable) 


MODE 


OUTPUTS 



1 
X 




1 


Write 

Read 

Chip Disable 


"1" 

Information 

"1" 



X = Either State 



Ao. 



A3- 



READ ENABLE 



(4)| ,, Di|(5) (6)] l2 Ozf (7t (lO'l l3 Osjoi (12) | ,^ o, 



D4fni) 



DATA IN AND OUT 



Vcc-16 
GND-8 
(x) DENOTES PIN NUMBER 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


CHIP 
ENABLE 


INPUTS 


DATA 
INPUTS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


WRITE 


ADDRESS 


"0" Output Voltage 






.4 


V 


.8V 


Pulse 






16mA 


8,11,12 


"1" Output Leakage Current 






100 


mA 


.8V 


Pulse 




.8V 


5.25V 


11,12 


"0" Input Current 


-.1 




-1.6 


nnA 


.4V 


.4V 


.4V 


.4V 




16 


"1" Input Current 






















Chip Enable 






80 


HA 


4.5V 












Write, Address, Data 






40 


HA 


4.5V 


4.5 V 


4.5V 


4.5 V 




16 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8225 



Ta = 25°C and Vcc = 5.0V 



CHARACTERISTICS 


LIMITS 


CHIP 
ENABLE 


INPUTS 


DATA 
INPUTS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


WRITE 


ADDRESS 


Minimum Write Pulse Width (Wpp) 




18 


30 


ns 














Input Setup Time (Isu^ 




18 


20 


ns 














Input Hold Time (Iho^ 







5 


ns 














Address Setup Time (Agy) 






5 


ns 














Address Hold Time (A^q) 






5 


ns 














Address Pulse Width (Ap^) 






40 


ns 














Access Time (T^) 


20 


35 


50 


ns 














Read Recovery Time Tpp 


20 


35 


50 


ns 














Data Pulse Width (Dp^) 


20 






ns 














Write Recovery Time 




25 


40 


ns 














Write Access Time Tyy^ 




25 


40 


ns 














Chip Enable Recovery Time (T^p) 




20 


30 


ns 














Chip Enable Access Time (Tq^) 




20 


30 


ns 














Input Clamp Voltage 






-1.5 


V 


-12mA 


-12mA 


-12mA 


-12mA 




16 


Input Latch Voltage - except Data 






5.5 


V 


10mA 


10mA 


10mA 






16 


Data 






5.5 


V 


5V 


5V 




10mA 




16 


Power Consumption 




400 


552 


mW 


OV 


5V 


OV 


OV 




14 



NOTES: 



2. 



5. 



All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current is defined as Into the terminal referenced. 
Positive logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Capacitance is measured on Boonton Electronic Corporation 
Model 75A-53 Capacitance Bridge or equivalent, f = 1 MHz, 



V 



ac 



25m V 



rms 



7. All pins not specifically referenced are tied to ground for 
capacitance tests. Output pins are left open. 

8. Output sink current is supplied through a resistor to Vqq. 

9. One DC fan-out is defined as 0.8mA. 

10. Manufacturer reserves the right to make design and process 
changes and improvements. 

11. By DC tests per the truth table, all inputs have guaranteed 
thresholds of 0.8V for logical "0" and 2.0V for logical "1". 

12. For any given binary code on the Address Inputs the Write 
input must be momentarily brought to a logical "0" level. 

13. See AC test circuits on following pages. 

14. All sense outputs in "0" state. 

15. This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 

16. Test each input one at a time. 



AC TEST FIGURES AND WAVEFORMS 



PULSE 
GENERATOR 



O VA — I 




V 



1 



PULSE 
GENERATOR 



PULSE 
GENERATOR 



■V 



1 



V 



1 



+5.0V 

_2- 



Ao Ai A2 A3 Vcc 



Re 



■r 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8225 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



DATA SET-UP AND HOLD TIME 



ADDRESS SET-UP AND HOLD TIME 



READ 
ENABLE 



DATA 
INPUT 



v> 



—'rrUrhT-:-!-- 



READ 
ENABLE 



*SU 

— V 



-Wpw- 



\ f 



■« — ^ l-« *H0 



FIG. 1 



FIG. 2 



READ RECOVERY 



^ Apw ^ 



rziXT 



y 



V 



^v r 



4 Dpw 



FIG. 3 

(NOTE: Recovery and Access Times Are Balanced) 



WRITE RECOVERY TIME 



CHIP ENABLE AND ACCESS TIME 



READ 
ENABLE 



U— Wpw— U 



^^ 



CHIP 
ENABLE 



y 



■^ Cpvv ^ 

ER ^ — 



FIG. 4 



FIG. 5 
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SiOIIDtiES 



1024 BIT FIELD/FACTORY 
PROGRAMMABLE BIPOLAR ROM (256x4) 



REFER TO PAGE 13 FOR E PACKAGE PIN CONFIGURATION. 



DIGITAL 8000 SERIES TTL/MSI 



8226 
8229 



DESCRIPTION 

The 8226 (open Collector Outputs) and the 8229 (tri State 
Outputs) are Bipolar 1024 Bit Read Only Memories 
organized as 256 words by 4 bits per word. They are 
Field-Programmable, which means that custom patterns are 
immediately available by following the simple fusing 
procedure given in this data sheet. Two chip enable lines are 
provided and the outputs are bare collector to allow for 
memory expansion capability. 

The 8226 and 8229 are fully TTL compatible and include 
on-the-chip decoding. Typical access time is 35ns. 

The standard 8226 and 8229 are supplied with all outputs 
at a logical "1". If a programmed unit is required the Truth 
Table/Order Blank on page 200 can be used. 

BLOCK DIAGRAM 



FEATURES 

• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 

• TWO CHIP ENABLE LINES 

• OPEN COLLECTOR OR TRI STATE OUTPUTS 

• DIODE PROTECTED INPUTS 

• NO SEPARATE "FUSING" PINS 

APPLICATIONS 
PROTOTYPING 
VOLUME PRODUCTION 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CONTROL STORE 



128 X 8 BIT STORAGE MATRIX 



Hi'. 



r i 



1_: 



I (10) 

03 



n. 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 





LIMITS 








CHARACTERISTICS 






TEST CONDITIONS 


NOTES 




MIN. 


TYP. 


MAX. 


UNITS 






"0" Output Voltage 






0.5 


V 


'out=''6mA 




"1" Output Leakage 






40 


HA 


CE^ orCE2 = "1" ,VouT = 2.6V 




8226 






100 


mA 


CE^ = CE2 = "0" .Vqut = 2.6V 




8229 


-40 




+40 


mA 


Vg^jt = 0.5V ,CEi , or CE2 = "1 " 




"1" Output Current(8229) 


-2.0 






mA 


Vout=2.4V,CEi=CE2 = "0" 




"0" Input Current 






250 


juA 


Vjn = 0.5V 




"1" Input Current 






50 


HA 


Vin = 2.7V 




Input Threshold Voltage 














"0" Level 


.85 






V 






"1" Level 






2.0 


V 






Propagation Delay 














Address to Output 






60 


ns 






Enable to Output 






50 


ns 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8226/29 



Ta = 25'' C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Input Clamp Voltage 
Power Consumption 


-1.0 


130/650 




V 
mA/mW 


ljn = 5.0 mA 
Vcc = 5.00V 





NOTES: 

1. Positive current is defined as into the terminal referenced. 

2. IVIanufacturer reserves the right to make design and process 
changes and improvements. 

3. Applied voltage must not exceed 6.0V 

FUSING PROCEDURE 

The 8226 and 8229 may be programmed by using the 
Curtis Electro Devices PR — 24 or the Spectrum Dynamics 
Series 300 and 400 Programmers. Each perform the 
procedures outlined. 

The 8226 and 8229 Standard parts, are shipped with all 
outputs at Logical "1". To write a logical "0" proceed as 
follows: 

1 . Remove Vqq. 

2. Remove any load from the outputs. 

3. Connect pin 13 to 5V, ± .25V and pin 14 to ground. 

4. Address the desired location by applying ground for 
a "0"and 5.0±0.25V for a "1" at the address input 
pins. 

5. Apply +12.5V to the output to be programmed 
through a 39012 + 10% resistor. Program one output at 
h time. 

6. Apply + 12.5V to V^c (pin 16) for 50msec (I.Osec 
max). Do not exceed a 20% duty cycle. Limit the 
Vqq overshoot to 1.0 volts, max, by "clamp" or 
"crowbar" circuit. Vqq current requirement is 
825mA max at 12.5 volts. 

7. Remove ^/qq. 

8. Open the output. 

9. Proceed to the next output and repeat, or change 
address and repeat procedure. 

10. Continue until the entire bit pattern is programmed 
into your custom 8226/29. 



4. 



Input currents must not exceed ±30mA 

Output currents must not exceed ±100mA 

Storage temperature must not exceed -60 C to +150°C 

Specifications are tentative. Final specifications will be available 

by Jan. 1972. 



AC TEST FIGURE AND WAVEFORM 



INPUT 

o 



PULSE 
GENERATOR 





Vcc 




Ao 






Al 






A2 




°^ 


A3 






A4 




02 


A5 




03 


As 




04 


A7 






El 






E2 


GNO 





T 



INPUT OR 
CHIP SELECT 



OUTPUT 
OUTPUT 




INPUT PULSE: 

AMPLITUDE = 3.0V 

tr = tf = 5ns 

PW = 200ns (50% DUTY CYCLE) 



OUTPUT PULSE 

Tdoff = Tdon = 50ns Max. 



Ground Pins 13 and 14 when testing iaddress-Output delays 
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signDtics 



4096 BIT BIPOLAR ROM 
(10x24x41 



REFER TO PAGE 13 FOR I PACKAGE PIN CONFIGURATION. 



DIGITAL 8000 SERIES HL/MSI 



8228 



DESCRIPTION 

The 8228 is a 4096 Bit Bipolar Read Only Memory 

organized as 1024 words by 4 bits per word. Available in a 

16 pin Dual-in-Line package, the 8228 can provide very 

high bit packing density by replacing four standard 256X4 

ROMS. 

The 8228 is fully TTL compatible and includes on-the-chip 
decoding. Typical access time is 50ns with a power 
consumption of only .125mW per bit. 

The standard 8228 ROM pattern is the USASCII Row 
Character Generator code; however, custom patterns are 
also available. The standard pattern is specified as the 
N8228I - CD 162, while custom circuits are identified as 
N82281 - CDXXX. A Truth Table/Order Blank is included 
on page 201 for ordering custom patterns. 

BLOCK DIAGRAM 



See page 196 for CD162 Pattern and USASCII 
Character Generator. 



Row 



FEATURES 

• BUFFERED ADDRESS LINES 

• ON THE CHIP DECODING 

• TOTEM-POLE OUTPUTS 

• DIODE PROTECTED INPUTS 

• 16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE) 

APPLICATIONS 
MICROPROGRAMMING 
HARDWIRED ALGORITHMS 
CHARACTER RECOGNITION 
CHARACTER GENERATION 
CONTROL STORE 

















ADDRESS 
LINES * 


' A4J5U 

abJHU 
AaJli^ 

A7J25U 

Aailii* 

Ao m^ 


WORD SELECT 

1-64 

DECODER 




64X64 BIT 
STORAGE MATRIX 


















-^0 "^' ► 


BIT SELECT 

1-16 
DECODER 




64-4 BIT 
MULTIPLEXER 




A, 16) . 


A2-!ZL^ 








X) DENOTES PIN NU 
Vcc -16, GND -8 


MBER 


(121 (111 (10) 
Ol 02 O3 


(9) 
04 








OUTPUT DATA 







ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"0" Output Voltage 
"1" Output Voltage 
"0" Input Current 
"1" Input Current 
Input Threshold Voltage 

"0" Level 

"1" Level 
Propagation Delay 


2.7 
.85 


-10 
1 

50 


0.45 

-200 
25 

2.0 
90 


V 
V 

mA 

V 
V 

ns 


'out =■'1 •2 mA 
'out = -■••0 mA 
Vin = 0.5V 
Vi^ = 5.25V 
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SIGiSIETICS DIGITAL 8000 SERIES TTL/MSI - 8228 



TA = 25**CandVcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Input Clamp Voltage 

Power Consumption 

Output Short Circuit 
Current 

- _... ,..-1 


-1.0 
-20 


100 


140 
-70 


V 
mA 

mA 


ljn = 5.0mA 
0^ to O3 = "0" 





NOTES: 

1. Positive current Is defined as into the terminal referenced. 

2. No more than one output should be grounded at the same 
time. 

3. Manufacturer reserves the right to make design and process 



changes and improvements. 

Applied voltages must not exceed 6.0V 

Input currents must not exceed ±30mA 

Output currents must not exceed ± 100mA 

Storage temperature must be between -60° C to +150°C 



AC TEST FIGURE AND WAVEFORM 



TEST LOAD 



:= 30 pF 



READ CYCLE 




Oi, 0,, Oo, o. 
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8-INPUT DIGITAL 
MULTIPLEXER 



REFER TO PAGE 13 FOR B, E AND R PACKAGE P\N CONFIGURATIONS. 



DESCRIPTION 

The 8-lnput Digital Multiplexer is the logical equivalent of 
a single-pole, 8 position switch whose position is specified 
by a 3-bit input address. 

The 8230 incorporates an INHIBIT input which, when low, 
allows the one-of-eight inputs selected by the address to 
appear on the f output and, in complement, on the f 
output. With the INHIBIT input high, the f output is 
unconditionally low and the f output is unconditionally 
high. The 8230 is a functional and pin-for-pin replacement 
for the 9312. 

The 8231 is a variation of the 8230 that provides open 
collector output f for expansion of input terms. The 8232 
is similar to the 8230 except in the effect of the INHIBIT 
input on the f output. With the INHIBIT low, the selected 
input appears at the f output and, in complement, on the 
f output. With the INHIBIT input high, both the f and the 
f output are unconditionally low. 

LOGIC DIAGRAMS 



DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE 



8230 
8231 
8232 



ADDRESS 


DATA INPUTS 




OUTPUT 


A2 


Al 


AO 


I? 


16 


l5 


l4 


•3 


l2 


l1 


lO 


INH 


f 


8230 

8231 

f 


8232 

r 







1 
1 
1 
1 





1 
1 




1 
1 








X 
X 
X 
X 
X 
X 
X 

1 


X 
X 
X 
X 
X 
X 

1 

X 


X 
X 
X 
X 
X 

1 

X 
X 


X 
X 
X 
X 

1 

X 
X 
X 


X 
X 
X 

1 

X 
X 
X 
X 


X 
X 

1 

X 
X 
X 
X 
X 


X 

1 

X 
X 
X 
X 
X 
X 


1 

X 
X 
X 
X 
X 
X 
X 







































1 
1 
1 
1 





1 
1 




1 
1 








X 
X 
X 
X 
X 
X 
X 




X 
X 
X 
X 
X 
X 



X 


X 
X 
X 
X 
X 



X 
X 


X 
X 
X 
X 



X 
X 
X 


X 
X 
X 



X 
X 
X 
X 


X 
X 



X 
X 
X 
X 
X 


X 



X 
X 
X 
X 
X 
X 




X 
X 
X 
X 
X 
X 
X 


























X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


1 











X = don't care 



8230 AND 8231 



'70- 



'eo- 



'50- 



I40- 



'30 



'20- 



'10- 



'oo- 





L — Of 



8231 HAS OPEN COLLECTOR 



Ag A^ A2 INHIBIT 



8232 



170- 



"eO- 



'50- 



I40- 



I30- 



I20- 



'10- 



•oo- 



o 
o 
o 



mD- 



iOn 



a 



o 





Aq a, Aj 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8230/31/32 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


A, 


A2 


A3 


INH 


DATA 

INPUT 

In 


OUTPUTS 


"1 " Output Voltage, Output f 


2.6 


3.5 




V 


* 


# 


• 


0.8V 


2.0V 


-800mA 


6,11 


Output T (8230, 8232) 


2.6 


3.5 




V 


« 


* 


« 


2.0V 


* 


-800mA 


6, 11 


"1" Output Leakage Current, 
























Output f (8231) 






150 


MA 


0.8V 


2.0 V 


2.0V 


2.0 V 


0.6V 




14 


"0" Output Voltage 






0.4 


V 


0.8 V 


0.8V 


0.8V 


0.8V 


0.8 V 


16mA 


7,11 


"1" Input Current 
























inputs An, \^ 






40 


mA 


4.5 V 


4.5V 


4.5V 




4.5V 






Input INH, 8230& 8231 






80 


mA 








4.5 V 








Input INH, 8232 






80 


mA 








4.5 V 








"0" Input Current 
























A„, 1^, INH (8230 & 8231) 


-0.1 




-1.6 


mA 


0.4V 


0.4V 


0.4V 




0.4V 






INH, (8232) 


-0.1 




-3.2 


mA 








0.4V 









Ta = 25° C and Vqc =" 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


A 


A 


A 


INH 


DATA 

INPUT 

In 


OUTPUTS 
f J 


Propagation Delay 
























An to T (8230, 8232) 




19 


30 


ns 














8 


An to? (8231) 




17 


30 


ns 














8 


In toT (8230,8232) 




11 


20 


ns 














8 


f to f 




10 


15 


ns 














8 


In toT (8231) 




13 


24 


ns 














8 


INH to T (8230,8231) 




18 


30 


ns 














8 


INH to f or 7(8232) 




11 


20 


ns 














8 


Power Consumption/Supply Current 
























8230, 8231 






250/ 
47.7 


mW/mA 


4.5 V 


4.5V 


4.5V 


4.5V 


OV 




13 


8232 






262/ 
50.0 


mW/mA 


4.5V 


4.5V 


4.5V 


4.5V 


OV 




13 


Output Short Circuit Current 
























Output f 


-20 




-70 


mA 


OV 


OV 


OV 


OV 


4.5 V 


OV 




Output 7(8230,8232) 


-20 




-70 


mA 


OV 


OV 


OV 


OV 


OV 


OV 




Input Latch Voltage 


5.5 






V 


10mA 


10mA 


10mA 


10mA 


10mA 




12 



*See Truth Table for Logical Conditions 

NOTES: 
1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

All measurements are taken with ground pin tied to zero volts. 
Positive current is defined as into the terminal referenced. 
Positive logic definition: "UP" Level = "1", "DOWN" 
Level = "0". 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Output source current is supplied through a resistor to 
ground. 



6. 



7. 

8. 

9. 

10. 

11. 

12. 

13. 
14. 



CC" 



Output sink current is supplied through a resistor to V, 

Refer to AC Test Pigures. 

One AC fan-out is defined as 50pF. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

By DC tests per the truth table, all inputs have guaranteed 

thresholds of 0.8V for logical "0" and 2.0V for logical "1". 

This test guarantees operation free of input latch-up over the 

specific operating power supply voltage range. 

All 1^ data inputs are at OV. V^^ = 5.2SV. 

Connect an external Ik resistor from Vq^ to the output 

terminal for this test. 



52 



SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8230/31/32 



SCHEMATIC DIAGRAMS 



3.7k ; 



8230 AND 8231 





Ik ^ Ik 



-< 



A2 



AO 




*500n Resistor on 8231 only. 

Note: All inputs have diode clamping. All outputs have 

isolation diodes. 



8232 





3.7k 



.^^^ 






3.7 k :3.7 k 




Note: All inputs have diode clamping. All outputs have 
isolation diodes. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8230/31/32 



AC TEST FIGURE AND WAVEFORMS 



AC TEST CONDITIONS 




IN916 M.Sil 
> -t— — t— M VW—O 2.6V 






8320/32 


8231 


«1 


OO 


360n 


"2 


84.5n 


440n 



NON-INVERTING PATHS 





INPUT AT BNC 














.2.6V 


50% — 


\""'/ 








[^ ''<, 




OV 




tf = tf > 3n$ 






A 
IN 


- 


IN 


/ 


B 


Vl.5V 


^^.5\/ 


"~^ *on •*— 


OUT 


toff ♦- 


OUT , Vl.5V 


_-/ri.5v 



INVERTING PATHS 





NOTES: 

1. 5K, 30pF toad includes test jigs and scope impedance. 

2. Scope terminals to be < 1!4" from package pins. 

3. See truth table for logical conditiohs. 



STEP 
NO. 


TYPE/S 


DELAY 
FROM-TO 


INPUTS 


WAVE- 
FORM 
TYPE 


■o 


ll 


Ao 


INN 


1 
2 
3 
4 

5 
6 


ALL 
ALL 
ALL 
8230 
8231 
8232 
8232 


Aq to f 
In to f 
?Ho f * 
INHtof 

INHtoT 
INHtof 


OV 
p. G. 
P. G. 
Vcc 

OV 
Vcc 


Vcc 
OV 
OV 
OV 

OV 
OV 


P.G. 
V 
OV 
OV 

OV 
OV 


OV 
OV 
OV 
P.G. 

P.G. 
P.G. 


C, D 
C, D 
CD 
A, B 

CD 
C. D 



NOTE: 1. P.G. = Pulse Generator 
*Both f and f are simultaneously loaded. 

TYPICAL APPLICATIONS 



EXPANSION OF 8231 TO MULTIPLEXER 64 LINES 



-O l„ INVERTED OUTPUT 



"fn = ^0+fl-^f2 h 

True Output 

All Outputs may be tied together 

to drive 8x16mA (eight 1.6mA P.O.) 

or each Output may drive separately 

ten 1.6mA P.O. 



Note: 

Each 8231 has 8 data inputs which are not shown. 
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signotiBS 



2-INPUT 4BIT DIGITAL 
MULTIPLEXER 



REFER TO PAGE 14 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8233 
8234 
8235 



DESCRIPTION 

These devices are 2-input, 4-Bit Digital Multiplexers designed 
for general purpose data-selection applications. 

The 8233 features non-inverting data paths; and, the 8234 
features inverting data paths. 

The 8235 is designed for input to adders, registers and 
general paralleled data handling due to its capability to 
perform CONDITIONAL COMPLEMENTING (TRUE/ 
COMPLEMENT). When the two inputs for each bit position 
(Ai, Bi) are connected together, the f output will provide 
either the True or Complement of the input data. This 

LOGIC DIAGRAM AND TRUTH TABLES 



capability is especially useful for transferring data into par- 
allel adders where both true data for adding or multiplying 
and also complemented data for subtracting or dividing are 
needed. 

The 8234 and 8235 designs have open collector outputs 
which permit direct wiring to other open collector outputs 
(collector logic) to yield "free" four-bit words. As many ais 
one hundred four-bit words can be multiplexed by using 
fifty 8234/8235S in the WIRED-AND mode. 

The inhibit state Sq = Si =1 can be used to facilitate 
transfer operations in an arithmetic section. 



8233 



A, Bi 



^o-[3>. 




So 


Si 


fn 








B 


1 





A 





1 


B 


1 


1 






8234 



SqO— {~V- 



Aq Bq a, B, A2 B2 A3 B3 

9 9 9 9 9 9 




So 


Si 


fn 








B 





1 


A 





1 


B 


1 


1 


1 



8235 




So 


Si 


fn 








AnBn 





1 


Bn 


1 





A^i 


1 


1 


1 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8233/34/35 



ELECTRICAL CHARACTERISTICS ( 


Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


An 


Bn 


So 


Si 


"1" Output Voltage (8233) 


2.6 


3.5 




V 


2.0V 


2.0 V 


0.8V 


0.8V 


-800mA 


6 


"0" Output Voltage (8233) 






0.4 


V 


0.8V 


2.0V 


2.0V 


0.8V 


16mA 


7 


"0" Output Voltage (8234) 






0.4 


V 


OV 


2.0V 


0.8V 


0.8V 


16mA 


7 


"0" Output Voltage (8235) 






0.4 


V 


2.0V 


2.0V 


2.0V 


0.8V 


16mA 


7 


"1" Output Leakage Current 






















(8234) 






100 


ma 


2.0V 


2.0V 


2.0V 


2.0V 


5.0V 


13 


"1" Output Leakage Current 






















(8235) 






100 


ma 


2.0V 


2.0V 


2.0V 


2.0V 


5.0V 


13 


"0" Input Current 






















An 


-0.1 




-1.6 


mA 


0.4V 


4.5V 




OV 






Bn 


-0.1 




-1.6 


mA 


4.5V 


0.4V 


OV 


OV 






So 


-0.1 




-1.6 


mA 






0.4V 








Si 


-0.1 




-1.6 


mA 








0.4V 






"1" Input Current 






















An 






40 


ma 


4.5V 


OV 










Bn 






40 


mA 


OV 


4.5V 










So 






40 


mA 






4.5V 








Sl 






40 


mA 








4.5V 






Input Latch Voltage 






















An 


5.5 






V 


10mA 


OV 








11 


Bn 


5.5 






V 


OV 


10mA 








11 


So 


5.5 






V 






10mA 






11 


Sl 


5.5 






V 








10mA 




11 


Output Short Circuit Current 






















(8233) 


-20 




-70 


mA 


5V 


5V 


OV 


OV 


OV 




Input Clamp Voltage 






















An 






-1.5 


V 


-12mA 












Bn 






-1.5 


V 




-12mA 










So 






-1.5 


V 






-12mA 








Si 






-1.5 


V 








-12mA 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8233/34/35 



TA = 25°CandVcc = 5.0V 






















CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


An 


Bn 


So 


Si 


Power/Current 






















Consumption: 






















8233 




200/38 


252/48 


mW/mA 




OV 




ov 




15 


8234 




160/31 


210/40 


mW/mA 




ov 




ov 




15 


8235 




230/44 


310/59 


mW/mA 




4.5V 




4.5V 




15 


8233 Turn-On Times 






















An'Bntofn 




16 


25 


ns 












8,14 


Sotof^ 




27 


38 


ns 












8,14 


Sitofn 




27 


38 


ns 












8,14 


8233 Turn-Off Times 






















An-Bptofn 




16 


25 


ns 












8,14 


Setoff 




27 


38 


ns 












8,14 


Sitofn 




27 


38 


ns 












8,14 


8234 Turn-On Times 






















An'Bntofn 




16 


25 


ns 












8,14 


Setoff 




27 


38 


ns 












8,14 


Sitofn 




27 


38 


ns 












8,14 


8234 Turn-Off Times 






















An'Bntofn 




16 


25 


ns 












8,14 


Setoff 




27 


38 


ns 












8,14 


Sitof„ 




27 


38 


ns 












8,14 


8235 Turn-On Times 






















Aptofn 




16 


25 


ns 












8,14 


B„tofn 




24 


35 


ns 












8,14 


SQtofn 




27 


38 


ns 












8,14 


Sitof„ 




27 


38 


ns 












8,14 


8235 Turn-Off Times 






















A„tof„ 




16 


25 


ns 












8,14 


Bntofn 




24 


35 


ns 












8,14 


SQtofn 




27 


38 


ns 












8,14 


Sltofn 




27 


38 


ns 












8,14 



NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic: "UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. Output source current is supplied through a resistor to ground. 



7. Output sink current is supplied through a resistor to ^qq- 

8. One DC fan-out is defined as 0.8mA. 

9. One AC fan-out is defined as 50pF. 

10. Manufacturer reserves the right to make design and process 
changes and improvements. 

11. This test guarantees operation free of input latch-up within 
the specified operating supply voltage range, 

12. Measurements apply to each gate element independently. 

13. Connect an external Ik ±1% resistor from V^^ to the output 
for this test. 

14. Reference AC Test Circuit, Waveforms and Test Tables. 

15. VjjQ = 5.25 V. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8233/34/35 



SCHEMATIC DIAGRAMS 



8233 



^ccp 



Si O- 



AO O- 





==7V3i 




Vqc f— — f 3S0n> > 700 

4kn 






!ii 



■ 4kS! < 3Kn 



^:5^ 





8234 



4kn ^ 4kn 



BoO- 



AoO- 



A,0- 



B,0- 



A,0- 




loon 



< 




4i<n < i.2kn 






4kn <7oon 




iT' 




*r" 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8233/34/35 



SCHEMATIC DIAGRAMS (Cont'd) 



PROPAGATION DELAY TEST TABLE 



8235 



A3 o 




-0F1 



*— -OVcc 



■OF3 



PRODUCT 


PATH 


PARAMETER 


Si 


S2 


S3 


S4 


ALL 


Afltofo 


ton 
*off 


a 


b 


b 


c 


8233 
8244 


Bq to *0 


ton 
*off 


c 


a 


c 


b 


8233 
8234 


So to *0 


ton 
toff 


b 


b 


a 


b 


8233 
8234 


So to f 


ton 
toff 


b 


c 


a 


c 


8235 


Bq to f 


ton 
toff 


c 


a 


c 


b 


8235 


Bq to fo 


^on 
toff 


c 


a 


c 


b 


8235 


S, to fo 


ton 
toff 


b 


b 


c 


a 



AC TEST FIGURE AND WAVEFORMS 



OUTPUT 6V 






Rl 


R2 


8233 


00 


84.5^ 


8234 
8235 


360n 


440£2 



INPUT PULSE: 
Amplitude = 2.6V 
PW = 200ns 
PRR = 1 MHz 
tf = tf = 5ns 



PULSE REQUIREMENTS 



INPUT 

1.5V 



" ^ ' / - 



■«on 



♦off 
1.5V 






-*•! 



•«on 



*off 



^ 
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signDtiGs 



QUAD EXCLUSIVE-OR ELEMENT (8241) 
4-BIT QUAD EXCLUSIVE-NOR (8242) 



REFER TO PAGE 14 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8241 
8242 



DESCRIPTION 

The 8241 contains four independent gating structures to 
perform the Exclusive-OR function on two input variables. 
The output of the 8241 employs the totem-pole structure 
characteristic of TTL devices. 
The 8242 contains four independent Exclusive-NOR gates 

LOGIC DIAGRAMS AND TRUTH TABLES 



which may be used to implement digital comparison 
functions. The 8242 outputs are bare collector to facilitate 
implementation of multiple-bit comparisons; a 4-bit 
comparison is made by connecting the outputs of the four 
independent gates together. 



8241 QUAD EXCLUSIVE - OR 



AO Bo 
O 



Al Bi 




A2 B2 
9 Q 



A3 B3 






A 


B 


f 











1 





1 





1 


1 


1 


1 






8242 4-BIT DIGITAL COMPARATOR 



Aq Bo Ai Bi A2 B2 A3 B3 
Q 99 99 99 9 



r 




A 


B 


f 








1 


1 











1 





1 


1 


1 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8241/42 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



Ta = 25° C and Vqc == 5.0V 



TA = 25°CandVcc = 5.0V 



(8241) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP 


MAX 


UNITS 


INPUTS 


OUTPUTS 








A 


B 






Output "1" Voltage 


2.6 


3.5 




V 


2.0 


0.8 


800mA 


7 


Output "0" Voltage 






0.4 


V 


2.0 


2.0 


16mA 


8 


Input "1" Current 






80 


ma 


4.5 


4.5V 




13 


Input "0" Current 


-0.1 




-3.2 


mA 


0.4 


0.4 




14 


Power/Current Consumption 




225/42.4 


300/57.1 


mW/mA 










Output Short Circuit Current 


-20 




-70 


mA 






OV 


6 


Input Latch Voltage 


















A Input 


5.5 






V 


10mA 


OV 




10 


B Input 


5.5 






V 


OV 


10mA 
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(8241) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


OUTPUTS 


A 


B 


Propagation Delay 




12 


20 


ns 
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ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 




(8242) 


CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


OUTPUT 


A 


B 


Output "1" Leakage Current 






25 


/uA 


2.0 


2.0 




12 


Output "0" Voltage 






0.4 


V 


2.0 


0.8 


25mA 


8 


Input "1" Current 






SO 


juA 


4.5 


4.5V 




13 


Inpute "0" Current 


-0.1 




-3.2 


mA 


0.4 


0.4 




14 


Power/Current Consumption 




170/32 


250/47.5 


mW/mA 


0.4 


0.4 




15 


Input Latch Voltage 


















A Input 


5.5 






V 


10mA 


OV 






B Input 


5.5 






V 


OV 


10mA 
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(8242) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


INPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


OUTPUTS 


A 


B 


Propagation Delay 




18 


25 


ns 








9 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8241/42 



NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive NAND logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. • 
Measurements apply to each gate element independently. 

7. Output source current is supplied through a resistor to ground. 

8. Output sink current is supplied through a resistor to ^nn • 



5. 



6 



9. Refer to AC Test Figure. 

10. This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 

11. Manufacturers reserves the right to make design and process 
changes and improvements. 

1 2. Connect an external 1 K ± 1 % resistor from \/qq to the output 
terminal for this test. 

13. A and B are tested separately. When A is 4.5 V, B is OV, and 
vice versa. 

14. A and B are tested separately. When A is 0.4V, B is 5.25V, 
and vice versa. 

15. Vj,Q = 5.25V. 



SCHEMATIC DIAGRAMS 



8241 



-qVcc 



4K > 4K > 4K 



AO- 



, J7\ 



B o-r 



AS 



^^ 



C^ 



>1 



A 



< 



"l 



n- 



8242 



4K > 1.2K 



A O t 



B O— t- 




-qVcc 



JA 



tt 



i 1 



tA 



ill 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8241/42 



AC TEST FIGURE AND WAVEFORMS 



INPUT 
O 



PULSE GENERATOR 



OUTPUT Vqc 

Q 



UNIT UNDER TEST 



NOTE: 

1. 530n resistor connected for 8242 only. 

2. 5kf2 and 30pF includes jig and scope. 



30pF 
NOTE 2 



■w- 



84.2n 

-vw- 



-02.6V 



NON-INVERTING PATHS 



1.5V — V— 
-»l'on 



IN / -U 



t.., 



1.5V 



INVERTING PATHS 



IN / — 1.5V 



t 



__y-i.6v 



TYPICAL APPLICATIONS 



EQUALITY GATE USED FOR COMPARISON 



AqO- 
BnO- 



A^O- 
B^O- 



A„.lO- 
Bn-lO- 



A„0- 
B„0- 



3I®>-"* 



^]J>^. 



3[1> 



3I1> 

1/4 8242's 



-O "1" - WORDS ARE EQUAL 



PARITY GENERATOR/TESTER 



3E>-i 



;'^Ev-i 



Ae 



0E>-' 



3Je>^ 



PARITY 
BIT 



1/4 8241's 
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signotics 



8-BIT POSITION 
SCALER 



REFER TO PAGE 14 FOR P, N AND Y PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8243 



DESCRIPTION 

The 8243 8- Bit Position Scaler is an MSI array of approxi- 
mately 70 gate complexity. The primary function of the 
8243 is to scale (or shift) data bit positions by a selection 
of a 3-bit binary selector code. 

The most significant bit input (1 7) may be shifted 8 
positions to the least significant bit output (Oq). At zero 
shift, or scale select, all eight input data bits are transferred 
and inverted to their respective outputs, (Iq to Oq, h to 
O1, 1 2 to O2, etc.) At a shift, or scale select, of one, each 
input bit (In) will shift to the next lower output bit (Op-i). 
See truth table for other shift codes. 

LOGIC DIAGRAM AND TRUTH TABLE 



The 8243's advantages over shift registers are the speed of 
operation and lower complexity of external logic required 
to effect a scale function. The speed of the 8243 Scaler is a 
function of gate propogation delays— the speed of equivalent 
shift registers is the time for clock periods plus the propaga- 
tion delay to effect a scale function. 

The 8243 is provided with open collector outputs to provide 
expansion to larger scaling functions. Data Input logic zero 
loading is reduced to less than — lOO/iA when the unit is 
disabled. 



V(^ • PIN 24 
QN0.PIN12 



o ^°— t — ^°- 
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1^— >0-^p->.>- 



,'0 p>»-p{>o 

llrt I 



■iS^=I> 




NOTE: All inputs have diode clamps. 
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X Indicates either logic "1" or logic "0" may be present. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8243 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"n 


So 


Si 


S2 


ENABLE 
1&2 


INHIBIT 


OUTPUTS 


"1" Output Leakage Current 






150 


mA 


0.8V 


« 


• 


• 


2.0V 


0.8V 




7 


"0" Output Voltage 






0.4 


V 


2.0V 


* 


« 


« 


2.0V 


0.8V 


12.8mA 


7 


"0" Input Current 


























Data In (Disabled) 






-100 


mA 


0.4V 








0.8V 


2.0V 






Data In (Enabled) 


-0.1 




-1.6 


mA 


0.4V 


0.8V 






2.0V 


0.8V 






Select Sp 


-0.1 




-1.6 


mA 




0.4V 


0.4V 


0.4V 










Inhibit 


-0.1 




-1.6 


mA 










0.4V 


0.4V 






Enable 1 & 2 


-0.1 




-1.6 


mA 










0.4V 


4.5V 




11 


"1" Input Current 


























Data In 






80 


mA 


4.5V 


2.0V 








2.0V 






Select Sp 






40 


mA 




4.5V 


4.5V 


4.5V 










Inhibit 






40 


mA 










2.0V 


4.5V 






Enable 1 & 2 






40 


mA 










4.5V 
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TA = 25°CandVcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


In 


So 


Si 


S2 


ENABLE 
1&2 


INHIBIT 


OUTPUTS 


Propagation Delay 


























Data In 




20 


32 


ns 
















9, 10 


Select Sp 




30 


40 


ns 


















Inhibit 




25 


35 


ns 


















Enable 1 & 2 




30 


45 


ns 


















Power/Current 




315/ 


500/ 


mW/ 
















13 


Consumption 




60 


75.2 


mA 


















Input Voltage Rating 


5.5 








10mA 


10mA 


10mA 


10mA 


10mA 


10mA 







NOTES: 

1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

2. Alt measurements are taken with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive NAND logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings should 
the isolation diodes become forward biased. 



6. Output sink current is supplied through a resistor to Vqq. 

7. Connect an external Ik resistor from Vqq to the output 
terminal for this test. 

8. Manufacturer reserves the right to make design and process 
changes and improvements. 

9. Refer to AC Test figures. 

10. In "0" threshold 0.7 volts for S8243. 

11. Input under test at 0.4V, other Enable Input tied to Vqq. 

12. Input under test at 4.5V, other Enable Input, volts. 

13. Vqj, = 5.25V. 



AC TEST FIGURES AND WAVEFORMS 



INPUT 
O 



PULSE 
GENERATOR! 



• 



PROPAGATION DELAY, ENABLE TO OUTPUT 



ENj 

INH So S^ $2 GND 



5.0V 2.6V 

Q 



—TO OUTPUTS— -> 



24pF=: 



FIGURE 1 



I' 



\lf 



\i 



I I 
Hton 



"Ti 



«o« 



INPUT PULSE: 

Amplitude - 2.6V 

PW = 1 GOns ® 50% Points 

PRR - 5MHz 

tr = tf = 5ns (10% to 90% Points) 



NOTE: 

Enable-) with Enable2 at Vqc O'' 

Enableg with Enablet at Vqq. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8243 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



PULSE 
GENERATOR! 



Bin 



PROPAGATION DELAY, DATA INPUT TO DATA OUTPUT 



5.0V 

o 



So 

Si 
INH GND 



I' 



\ 



*onl 



/^ 



h«-*oH 



24pF 



500n 
-M ^AA»— O 2.6V 



T 



INPUT PULSE: 

Amplitude = 2.6V 

PW = 100ns ® 50% Points 

PRR = 5MHz 

tr = tf = 5ns (10% to 90% Points) 



FIGURE 2 



PULSE 
GENERATOR 



PROPAGATION DELAY, DATA SELECT TO OUTPUT 



5.0V 

o 



INH GND 






■!*off'- 



soon 
-M — ^A^ — 2.6V 



T 



INPUT PULSE: 

Amplitude = 2.6V 

PRR = 5MH2 

PW = 100ns @ 50% Points 

tr = tf = 5ns (10% to 90% Points) 



FIGURES 



PULSE 
GENERATOR 



PROPAGATION DELAY, DATA SELECT TO OUTPUT 



5.0V 





Si 
S2 
INH GND 



\ 



•on I 



•off 



24pF 



soon 

-M VV^ 2.6V 



T 



INPUT PULSE: 

Amplitude - 2.6V 

PRR -5MHz 

PW - 100ns ® 50% Points 

tr » tf - 5ns (10% to 90% Points) 



FIGURE 4 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8243 



TYPICAL APPLICATIONS 



ONE TO EIGHT LINE DEMULTIPLEXER 



DATA 

o— — 



vcc 
o 


tfTTTTT? 


J 


L 


07 06 °5 04 03 °z °^ % 

ENABLE 1 S2 
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ENABLE 2 ^1 

INHIBIT *0 
'7 '6 '5 U '3 '2 'l 'O 


s» 




1 1 1 I 1 1 1 1 
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SCALE SELECT 


3 BIT BINARY CODE 
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S2 


Si 


So 
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Oi 
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O5 


06 
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1 

1 

1 
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1 

1 

1 
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BI-DIRECTIONAL 8-POSITION SHIFTER 
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7 
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SiljIIDtiES 



BINARY-TO-OCTAL DECODER 
BCD-TO- DECIMAL DECODER 



REFER TO PAGE 14 FOR A, B, E, F, J AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8250 
8251 
8252 



DESCRIPTION 

The 8250, 8251 and 8252 are gate arrays for decoding and 
logic conversion applications. 

The 8250 converts 3 lines of input to a one-of-eight out- 
put. The fourth input line (D) is utilized as an inhibit to 
allow use in larger decoding networks. 

The 8251 and 8252 convert a 4 line input code (with 

LOGIC DIAGRAMS 



1-2-4-8 weighting) to a one-of-ten output as shown in 
the Truth Table. 

The 8252 is a direct replacement for the 9301 with all 
outputs being forced high when a binary code greater than 
nine is applied to the inputs. 

The selected output is a logic "0", 



8250 






>- 



o-H>*>- 



>>- 



<^^->o- 




8251/8252 



o-^^ 
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o^H>o- 



->- 



0^-C>o- 
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o-e_^>o-l— !>> 
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'Connections made on 8252 only 



TRUTH TABLE 











OUTPUT STATES 


INPUT STATE 










1 


8250 




8251 




8252 


A 


B 


c 


D 







2 


3 


4 


5 


6 


7 




8 


9 




8 


9 



1 

1 

1 


1 



_ 1 



1 



1 



1 





1 
1 




1 
1 




1 
1 




1 
1 







1 
1 
1 
1 






1 
1 
1 
1 



































1 
1 
1 
1 
1 
1 
1 
1 

1 

1 


1 
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1 
1 
1 
1 
1 
1 
1 
1 


1 



1 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8250/51/52 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


A 


B 


C 


D 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"1" Output Voltage 


2.6 


3.5 




V 










-800 


6,10 


"0" Output Voltage 






0.4 


V 










16mA 


7,10 


"1" Input Current 
A, B, C, D 






40 


HA 


4.5V 


4.5V 


4.5V 


4.5V 






"0" Input Current 

A, B, C (8250, 8251 ) 


-0.1 




-1.2 


mA 


0.4V 


0.4V 


0.4V 








A, B. C, D (8252) 


-0.1 




-1.6 


mA 


0.4V 


0.4V 


0.4V 


0.4V 






D (8251 Only) 


-0.1 




-1.2 


mA 








0.4V 






D (8250 Only) 


-0.1 




-1.0 


mA 








0.4V 







Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


A 


B 


C 


D 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Turn-on Delay t^^ 
Turn-off Delay tgf^ 
Power/Current Consumption 
(8251 Only) 

(8250 Only) 

Input Latch Voltage 
Output Short Circuit Current 

Outputs 1 thru 9 

Output 


5.5 

-10 
-10 


20 
20 


35 
35 

135/25.7 
125/23.8 

-55 
-55 


ns 
ns 

mW/mA 

mW/mA 

V 

mA 
mA 


5.25V 
5.25 V 
10mA 

OV 
5.0V 


5.25 V 
5.25V 
10mA 

OV 
OV 


5.25V 
5.25V 
10mA 

OV 
OV 


OV 

OV 

10mA 

OV 
OV 


OV 
OV 


8 
8 

12 
12 
11 



NOTES: 

1. All voltage measurements are referenced to the ground term- 
inal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow is defined as into the terminal refer- 
enced. 

4. Positive logic definition: 

"UP" Level = "1". "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



6. Output source current is supplied through a resistor to 
ground. 

7. Output sink current is supplied through a resistor to Vqq. 

8. Refer to AC Test Figures. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. Inputs for "1" and "0" output voltage test is per TRUTH 
table with threshold levels of 0.8V for logical "0" and 
2.0V for logical "1". 

11. This test guarantees operation free of input latch-up over 
the specified operating power supply voltage range. 

12. Vqq = 5.25 volts. 



70 



SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8250/51/52 



SCHEMATIC DIAGRAM 



AC TEST FIGURE AND WAVEFORMS 




X-f CONNECTEO ON UU ONLY 



TURN-ON DELAY (t^n) 



Q INPUT 



PULSE 
GEN. 



Ssm 



9Vc 




T 



O OUTPUT 



30pF 
TOTAL 



t 



10% / ,_; 



-*1 A'*— t, < 5ot 



OUTPUT 



J >to;^ 



FIGURE 1 



PULSE 
GEN. 



TURN-OFF DELAY (toff) 

pVcc 



■♦o- 



.1.® 



X" 



1 




2 




3 




4 




5 




6 




7 




8 




9 


-O 




30pF 
TOTAL 



0. Non-selected inputs are connected to ground. 

— »■ l«- tf<5n$ 



90%,- 
1.5V -A 



toff 



OUTPUT 



FIGURE 2 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8250/51/52 



TYPICAL APPLICATIONS 



ONEOF-10 DECODER 



RESET O- 

VccO- 
clockO- 



O STROBE 



DECADE COUNTER 8280 



C C, 



A B C D 

BCD-TO-OECIMAL DECODER 8251 

0123456789 



V 

CONTROL LINES 



ONE-OF-64 DECODER 



BINARY NUMBER 

A 

l*IN 8|N C|N D|N EiN F||y|) 

2° 2^ 2^ 2^ 2* 2^ INHIBIT 
9 9 9 



t t I 



TT ?r 



A B C D 

8250 
12 3 4567 



BBBBBB ' B 



A B C D 

'8250 
1 2 34567 



LCD 



A B C D 

8250 
1234 56 7 



LtO 



A B C D 

8250 
12 3456 7 



oin 



A B C D 

8250 
12 3 4 567 



t ! t 1 



A B C D 

8250 

12 34567 



till 



A B C D 

8250 
12 34 567 



'[ I' '! y. 



A B C D 

8250 
12 34567 



mmir ninm mnm imnn nmni lUimi 



T t I 



A B C D 

8250 
12 3 4 5 67 



12 3 4 5 6 7 8 9 10 12 14 16 18 20 22 24 26 28 30 



32 34 36 38 



40424446 48505254 



56 58 60 62 
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signotiES 



ARITHMETIC 
LOGIC ELEMENT 



REFER TO PAGE 14 FOR P, N AND Y PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8260 



DESCRIPTION 

The 8260 Arithmetic Logic Element is a monolithic gates ar- 
ray incorporating four full-adders structured in a look- 
ahead mode. The device may be used as four mutually 
independent exclusive NOR or AND gates by proper ad- 
dressing of the inhibit lines. 

As a four-bit adder, the 8260 permits high speed parallel 
addition of four sets of data and features both simultaneous 
addition on a character to character and on a bit to bit basis 

LOGIC DIAGRAM 



within the package. 

When true input variables are Used, the true sum is formed 
at the f output. Inverted input variables produce the com- 
plement of the sum of the true variables. 
The carry-outs available are: Internally Generated (Cq); 
Propagated (Cp); and Ripple (Or). This gives the 8260 
complete flexibility when used in Ripple Carry or Anti- 
cipated Carry Adder Systems. 



C|N 




A and B refer to functional block diagram bn Page 176 
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SIGNETiCS DIGITAL 8000 SERIES TTL/MSI - 8260 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 








CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUT 
TERMINALS (mA) 


NOTES 


INPUT TERMINALS 


MIN. 


TYP. 


MAX. 


UNITS 


Xn 


Yn 


C|N 


*^INH 


^INH 


S 


Cq 


Cr 


'n 


"1" Output Voltage 


2.6 


3.5 




V 


2.0 


2.0 


2.0 


2.0 


2.0 




-0.8 


-0.8 


-0.8 


1 


"0" Output Voltage 






























f„, Cq and Or 






0.4 


V 


0.8 


0.8 


0.8 


0.8 


0.8 




9.6 


9.6 


9.6 


2 


"0" Input Current 






























X„anclC||y|H 


-0.1 




-3.2 


mA 


0.4 


5.25 




0.4 














Yp 


-0.1 




-3.2 


mA 


5.25 


0.4 


















E|NH&C||v,i, through C,N5 


-0.1 




-1.6 


mA 






0.4 




0.4 










3 


"1" Input Current 






























X^andCjiyiH 






80 


mA 


4.5 


OV 




4.5 














Yp 






80 


mA 


OV 


4.5 


















E|NH & C, Ml, through C|M5 






40 


mA 






4.5 




4.5 










4 


Input Latch Voltage 






























X^andCiiyiH 


5.5 






V 


10mA 


OV 




10mA 














Yn 


5.5 






V 


OV 


10mA 


















E|NH&C,|v,i, through C,N5 


5.5 






V 






10mA 




10mA 










4 


Power/Current Consumption 






400/ 
76.2 


600/ 
114.1 


mW/ 
mA 


















15 



Ta = 25" C and Vqc = 5.0V 



characteristics 


LIMITS 


TEST CONDITIONS 




OUTPUT 




NOTES 


INPUT TERMINALS 


TERMINALS (mA) 


MIN. 


TYP. 


MAX. 


UNITS 


x„ 


Yn 


^IN 


C|NH 


^INH 


Cp 


Cq 


Cr 


*n 


Propagation Delay 






























Xn' Yn and C,n to Cr 




14 


20 


ns 




















14 


Xp, and Yp to Cp and Cq 




14 


20 


ns 




















14 


Xn and Y„ to f„ 




24 


33 


ns 




















14 


C||si to fn 




14 


22 


ns 




















14 


Output Short Circuit Current 






























fp, Cq and Cr 


-20 




-70 


mA 


5.0 


5.0 


5.0 


5.0 


5.0 




OV 


OV 


OV 


13 


Cp 


-40 




-90 


mA 


OV 










OV 











NOTES: 



Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to Vqq. 

When testing for separate C^^^ inputs, tie the remaining 

C||y| inputs to Vqq. 

When testing for separate Ciki inputs, tie the remaining 



'IN 



inputs to ground. 



Keep unused inputs tied to Vqq unless otherwise specified. 
All voltage and capacitance measurements are referenced to 
the ground terminal. 

All measurements are taken with ground pin tied to "0" volts. 
Positive current flow is defined as into the terminal referenced. 



9. 
10. 

11. 
12. 



13. 
14. 
15. 



Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

Precautionary measures should be taken to ensure current 

limiting in accordance with Absolute Maximum Ratings 

should the isolation diodes become forward biased. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

Input latch voltage test guarantees operation free of input 

latch-up over the specified operating power supply voltage 

range. 

Ground one output at a time. 

Measure switching times at 1.5 volt level. 



V 



CC 



= 5.25V. 
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SIGNETiCS DIGITAL 8000 SERIES TTL/MSI - 8260 



SCHEMATIC DIAGRAM 




'1M f 






V OV 




8260 -4 BIT ADDER 

Vcc = P'" 24 

GND = Pin 12 

All Inputs have clamp diodes. 



"triJ^- 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8260 



MODE OF OPERATION 











INPUTS 


Least Significant 
C||^ Inputs to be * 


CONTROLS 


f 






C|NH ^INH 


Xn' Yn 








2n 


Add 







1 


-- 


Not Used 





1 


XnYn 
+XnYn 


Coincidence 





1 1 


XpYn 


AND 


Xfi' Yp 


1 





% 


Add 


' 


' 


1 


1 





Not Used 


1 


1 


+XnYn 


Coincidence 


1 


1 1 


XpYn 


AND 




'Least significant of a "Multiple Package" adder systenn. 





FUNCTIONAL BLOCK DIAGRAM 



C|N *^INH 
<? <? 



X^Y, X2Y2 X3Y3 X4Y4 E,|^H 
99 99 99 99 9 



LOOK-AHEAD 
CARRY TERM 



-®- 



An»B„|-(g)- 

1 



TRANSFER TERM 



Xn^YnORX^Yn 



TRUTH TABLES 










































































C|NH = 
C|NH = 




























1 ^An 1 


U ^Af, 


+ 










C|N 


Ai Ai Xi Yi 


A2 


A2 


X2 


Y2 


A3 


A3 


X3 


Y3 


A4 


r 


EjNH 


Xn 


Yn 


Bn 





1 




1 1 
1 

1 1 

1 
1 1 
1 1 
1 1 1 





1 

1 
1 
1 






1 
1 
1 
1 




1 
1 



1 
1 



1 


1 



1 



1 






1 



1 
1 
1 







1 
1 
1 
1 





1 
1 




1 
1 




1 



1 



1 



1 






1 



1 
1 
1 




' 










1 
1 
1 
1 





1 
1 




1 
1 



1 


1 



1 



1 


1 



1 





1 






^n Bn 


fn 




) 

) 1 



1 


1 


1 






I 














































■ w 
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SJGNETICS DIGITAL 8000 SERIES TTL/MSI - 8260 



AC TEST FIGURE AND WAVEFORMS 





ITYP. 2.6V 

LOAD T 

— y ld-"W\ — I 

I 4 I 1450 



One on each output 2.6V 

■AVy 1 

84.5n 



NOTE: Scope terminals to be < V4" from Package Pins. 



*on •*- 




«off -*- 




\^ 




STEP 
NO. 


DELAY 
FROM-TO 


SWITCH POSITION 


WAVEFORM 
TYPE 


DRIVEN 
INPUTS 


OTHER INPUTS 


'^1 


^1 


'^2 


^2 


''a 


^3 


^^4 


^4 


«^IN 


^INH 


^INH 


1 


Xn to Cr 

or 
Xn to Cp 


2 


2 


1 


2 


1 


2 


1 


2 


1 


2 


2 


2 


A, B 
C, D 


2 


Yn to Cr 

or 
Yn to Cp 


2 


1 


2 


1 


2 


1 


2 


1 


2 


2 


2 


2 


A, B 
C, D 


3 


Xn.Yntofn 


2 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


A. B 


4 


CiNtoCR 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


A, B 


5 


CiNtofn 


2 


1 


2 


1 


2 


1 


2 


1 


2 


2 


2 


2 


CD 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8260 



TYPICAL APPLICATIONS 

The 8260 contains the control logic necessary to allow operation 
as a general purpose arithmetic logic device. Below, the internal 
carries are inhibited to effect Exclusive-NOR or coincidence 
operation. The 8260 may also be operated as four independent 



AND. gates to implement masking and similar requirements of 
micro-programming. 

The Ripple Adder System is the simplest but also the slowest appli- 
cation of the 8260. The typical total addition time (input to sum 
output for 12-bit ripple adder is 42ns.). 



FOUR-BIT COMPARATOR 

Vcc *1 ^1 ^^2 ^2 A3 B3 A4 B4 

' n ?r tr n 



*-INH 



8260 
*1 *2 f3 '4 



8816 



vq" => a = B 



RIPPLE ADDER SYSTEM 



C|N 1 Cq 
TO 8260 
<^IN 5 *^R 




C|N 1 Cq 

8260 
C|N 2 *^R 




8260 
''IN2 











The Fast Adder System provides complete carry look-ahead addi- 
tion for words to 24 bits in length and is the fastest application of 



the 8260 units. The typical total addition time for a 24 bit fast 
adder is 42ns. 



24-BIT FAST ADDER SYSTEM 



^IN 1 H 

TO 8260 Cr 



'INS 



Hni 

C|N 2 8260 



C||\| 2 8260 



Cg3 



8261 Cg 



C|N 2 8260 
Cp4 



P,G2P2G3P3 

8261 Cg 



P,G2P2G3P3G4P4 



C|N1 

C||\| 2 8260 

Cp5 



*Tiecl to Vcc '^ Not -True Inputs Are Used, Otherwise to Ground. 



Xi Xo A3 X^ 
Y, Vj ¥3 y4 



C,^2 8260 



ITTT 

f, f2 f3 f4 



78 



signotics 



FAST CARRY 
EXTENDER 



REFER TO PAGE 15 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8261 Fast Carry Extender is a monolithic gate array 
designed specifically to be used in conjunction with the 
8260 Arithmetic Logic element. A 8260/8261 combination 
facilitates the implementation of the look-ahead technique 
in adder systems, thus considerably improving propagation 
times. The circuit structure of this array is of the familiar 
TTL type. 



DIGITAL 8000 SERIES m/MSI 

LOGIC DIAGRAM 



8261 



A B 



Pi P2 P3 •"4 P5 

Q 9 Q 9 9 



G2O- 



G,0- 






=Pn 



G40- 



o 




;=C>^ 



O^ 



ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 










TEST CONDITIONS 








LIMITS 








CHARACTERISTICS 


DRIVEN INPUTS 


OTHER INPUTS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


G,A,B 


P 


GAJB 


P 


"1" Output Voltage 


2.6 


3.5 




V 


2.0V 








-800mA 


6 


"0" Output Voltage 






0.4 


V 


0.8V 




4.75V 


4.75V 


9.6mA 


7 


"1" Input Current 






















G Input 






40 


ma 


4.5V 




A = 0V 








A and B Inputs 






40 


mA 


4.5V 




G, =0V 








P^ Input 






40 


HA 




4.5V 




OV 






P2 Input 






80 


mA 




4.5V 




OV 






P3 Input 






120 


HA 




4.5V 




OV 






P4 and Pg 1 nputs 






160 


MA 




4.5V 




OV 






"0" Input Current 






















G, A and B 






-1.6 


mA 


0.4V 






5.25V 






P^ Input 






-1.6 


mA 




0.4V 


OV 


5.25V 






P2 Input 






-3.2 


mA 




0.4 V 


OV 


5.25V 






P3 Input 






-4.8 


mA 




0.4V 


OV 


5.25V 






P4 and P5 Inputs 






-6.4 


mA 




0.4V 


OV 


5.25V 






Power/Current Consumption 




95/18.1 


140/26.6 


mW/mA 






5.25V 


OV 




12 



TA = 25°CandVcc = 5.0V 







LIMITS 




TEST CONDITIONS 




















CHARACTERISTICS 








DRIVEN INPUTS 


OTHER INPUTS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


G,A,B 


P 


G,A,B 


P 


Turn-on Delay 






















GtoCg 




16 


25 


ns 












8 


PtoC^ 




15 


25 


ns 












8 


Turn-off Delay 






















GtoCg 




15 


23 


ns 












8 


P to Ce 




8 


15 


ns 












8 


Input Latch Voltage 


5.5 






V 


10mA 


10mA 


OV 


OV 




9 


Output Short Circuit 






















Current 


-20 




-70 


mA 


5.0V 


OV 






OV 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8261 



NOTES: 

1. All voltage and current measurements are referenced to the 
ground terminal. Input terminals not specifically referenced 
are tied to V^q. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

SCHEMATIC DIAGRAM 



6. Output source current is supplied through a resistor to 
ground. 

7. Output sink current is supplied through a redistor to Vqq. 

8. Refer to AC Test Figure. 

9. This test guarantees operation free of input latch-up over the 
specified operating power supply voltage range. 

10. Manufacturer reserves the right to make design and process 
changes and improvements. 

11. Input "0" thresholds for P^ through Pg inputs dre guaranteed 
to be 0.7 volts. 

12. S/^f. = 5.25V. 
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SIGNEUCS DIGITAL 8000 SERIES TTL/MSI - 8261 



AC TEST FIGURE AND WAVEFORMS 




ONE CIRCUIT 
PER LINE 



\ SWITCH 

\no. 

PIN \ 
DES. \ 


SWITCH POSITION 


WAVEFORM 
TYPE 


1 


2 


3 


4 


5 


6 


7 


A 
B 
Gl 
G2 

G3 
G4 


2 
1 
1 
1 
1 
1 


1 
2 
1 
1 
1 
1 


2 


2 


1 
1 
1 
1 
2 
1 


2 


1 


A and B 


P4 

STEP A 

STEPB 

STEPC 

STEPD 

STEPE 

STEPF 


2 
1 
1 
1 
1 
1 


1 
2 
1 
1 
1 
1 


2 


2 


1 
1 
1 
1 
2 
1 


2 


2 
2 
2 
2 
2 
2 


Cand D 



INPUT AT BNC 
|-*-tp-^| *— 2.6V 






NOTES: 

1 . Scope terminals to be < 1-1/2" from package pins. 

2. Position 1 on all switches provides a logical "1". 
Position 2 on all switches provides a logical "0" 
when Input signal is not present. 

3. Ail measurements are made at 1 .5 volts level. 




-*» <on 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8261 



TYPICAL APPLICATION 









Ce 














G1 




















P2 


8261 
G2 


Pi 


A 










Cg3 




























CP3 




Cg2 




Cp2 










Cg 






O 


8260 


C|N1 
C|N2 






C|N1 
8260 

C|N2 


Cg 

8260 
Cr 


C|N1 
C|N2 






Cg 
Cr 


8260 


C|N1 
C|N5 
























Cr2 




























Cri 











16 BIT, Ta - 42ns, typical Fast Adder System (5 packages) 
"Tied to Vqc if not-true inputs are used, otherwise to ground. Unused 8261 pins should be tied to Vqq. 



82 



signotiBS 



9-BIT PARITY GENERATOR 
AND CHECKER 



REFER TO PAGE 15 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8262 



DESCRIPTION 

The 8262 9-lnput Parity Generator/Parity Checker is a 
versatile MSI device commonly used to detect errors in data 
transmission or in data retrieval. Two outputs (EVEN and 
ODD) are provided for versatility. An INHIBIT input is 
provided to disable both outputs of the 8262. (A logic 1 on 
the INHIBIT input forces both outputs to a logic 0). 

LOGIC DIAGRAM 



When used as a Parity Generator, the 8262 supplies a parity 
bit which is transmitted together with the data word. 

At the receiving end, the 8262 acts as a Parity Checker and 
indicates that data has been received correctly or that an 
error has been detected. 







9 INHIBIT 



EVEN OUTPUT 



pII>-:^II>-y> 



ODD OUTPUT 






LOGIC EQUATIONS: 
Odd = 

P^ e P2 ® Pg e P4 e Pg e Pg e p^ ® pg © Pg 

Even = 

P^ eP2©P3®P4®P5®P6®P7®P8®P9 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8262 



ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 




CHARACTERISTICS 


LIMITS 


TEST 
CONDITIONS 


INHIBIT 


OUTPUTS 
UNDER TEST 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA INPUT 
UNDER TEST 


"1" Output Voltage 


















Even 


2.6 


3.5 




V 


OV 


.8V 


-800mA 


6 


Odd 


2.6 


3.5 




V 


2.0 V 


.8V 


-800mA 


6 


"0" Output Voltage 


















Even 






0.40 


V 


2.0V 


.8V 


16mA 


7 


Odd 






0.40 


V 


OV 


.8V 


16mA 


7 


"0" Input Current 


















Data Inputs 


-0.1 




-1.6 


mA 


0.4V 








Inhibit 


-0.1 




-3.2 


mA 




0.4V 






"1" Input Current 


















Data Inputs 






80 


mA 


4.5V 








Inhibit 






160 


mA 




4.5V 






Input Latch Voltage 


















Data Inputs 


5.5 






V 


10mA 






10 


Inhibit 


5.5 






V 




10mA 




10 


Power/Current Consumption 






370/70 


mW/mA 








11 


Output Short Circuit Current 


















Even 


-20 




-70 


mA 


OV 


OV 


OV 




Odd 


-20 




-70 


mA 


4.5V 


OV 


OV 





TA = 25°CandVcc = 5.0V 





LIMITS 




TEST 
CONDITIONS 








CHARACTERISTICS 








INHIBIT 


OUTPUTS 
UNDER TEST 


NOTES 














MIN. 


TYP. 


MAX. 


UNITS 


UNDER TEST 








Turn-On Times 


















P^ - Pg to Even 




35 


50 


ns 


Pulse 






8 


P^ - Pg to Odd 




30 


45 


ns 


Pulse 






8 


Pg to Even 




20 


35 


ns 


Pulse 






8 


Pg to Odd 




15 


30 


ns 


Pulse 






8 


Inhibit to Even 




8 


15 


ns 




Pulse 




8 


Inhibit to Odd 




8 


15 


ns 




Pulse 




8 


Turn-Off Times 


















P^ - Pg to Even 




38 


55 


ns 


Pulse 






8 


P^ - Pg to Odd 




32 


45 


ns 


Pulse 






8 


Pg to Even 




23 


40 


ns 


Pulse 






8 


Pg to Odd 




20 


35 


ns 


Pulse 






8 


Inhibit to Even 




10 


18 


ns 




Pulse 




8 


Inhibit to Odd 


J 


10 


18 


ns 




Pulse 




8 



NOTES: 

1. Alt voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. Alt measurements are taken with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic: "UP" Level «= "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings should 
the isolation diodes become forward biased. 



6. Output source current is supplied through a resistor to ground. 

7. Output sink current is supplied through a resistor to Vqq. 

8. Refer to AC Test Figure. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. This test guarantees operation free of input latch-up over thd 
specified operating supply voltage range. 

1 1 , Vqq. = 5.25 volts. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8262 



SCHEMATIC DIAGRAM 



Or. 1 t 




-W- 




K> 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8262 



AC TEST FIGURE AND WAVEFORMS 



8262 PARITY GENERATOR-CHECKER 




SCOPE 
Q 



84.sn 



7 30pF < 5k 



X 



SCOPE 

9 

IN916 

-O— -- • 1^— VA O 2.6V 

84.5n 



7rZ 30pF > 5k 



T 



PULSE REQUIREMENTS 

N~ sons -H 



2.6V 

INPUT 1.5V 

OV 

WAVEFORM 1 1.5V . 
WAVEFORM 2 1.5V ' 



ton 




TRUTH TABLE 













MEASURE 
DELAY FROM 


SWITCH POSITION 


WAVEFORM 




INH 


P8 


P9 


EVEN 


ODD 


PS to ODD 
Pg to ODD 

PS to EVEN 
Pg to EVEN 
INHtoEVEN 


1 
1 

1 
1 
2 


2 
1 
2 
1 
1 


1 
2 

1 
2 
1 


2 
1 
2 


1 
2 











TYPICAL APPLICATIONS 





















































8-BtT 

DATA 

SOURCE 


, 


8-BIT 
.DATA 
RECEIVER 


'Output can be conditioned for odd or 
even parity. 

An "even parity bit" checking code has 
a parity bit such that the sum of the 1's 
in the data word olus the parity bit is 




-. 










^ 








^ 






^ 


' 








~* 


. 








. 












-. 










. 














, 












. 






























_ 






























' 


























P3 

P4 8262 

P5 

P6 

?8' 
P9 




P3 

P4 8262 
P5 

Pe 

P7 
P8 
P9 


always an even number. 

OUTPUT* - J/ -.-. _ !^. .-!-.. .--..! - -. •- 










*" 


















Mn oaa panxy oix cnecKing coae nas 






















ERROR SIGNAL a parity Dit sucn tnat tne sum or tne is 
in the data word plus the parity bit is 
always an odd number. 


















CONTROL 




































PARITY 
GENERATOR 


















F 


ARITY CHECKE 


R 
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signotiES 



3INPUT, 4-BIT DIGITAL 
MULTIPLEXER 



REFER TO PAGE 15 FOR P, N AND Y PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8263 
8264 



DESCRIPTION 

The 8263/8264 3-lnput, 4-Bit Multiplexer is a gating array 
whose function is analogous to that of a 4-pole, 3-position 
switch. Four bits of digital data are selected from one of 
three inputs. A 2-bit channel-selection code determines 
which input is to be active. 

The Data Complement input controls the conditional 
complement circuit at the Multiplexer output to effect 
either inverting or non-inverting data flow. 
The 8263 employs active output structures to effect 
minimum delays: the 8264 utilizes bare collector outputs 
for expansion of input terms. 

The 8264 may be expanded by connecting its outputs to 
the outputs of another 8264. Provision is made for use of a 
3-bit code to determine which Multiplexer is selected; thus, 

LOGIC DIAGRAMS 



eight Multiplexers may be commoned to effect a 4-pole, 
24-position switch. 

TRUTH TABLE 



Data 


Channel 








Input 


Select 


Data 


Output Enable 


Data 


An Bn Cn 


So Si 


Complement 


(8264) 


Outputs 


An X X 


1 1 







An 


X Bn X 


1 







Bn 


X X Cn 


1 







Cn 


XXX 













An X X 


1 1 


1 




Rn 


X Bn X 


1 


1 




5n 


X X Cn 


1 


1 




^n 


XXX 





1 




1 


XXX 


X X 


X 





1 



X = Either State 



8263 



• DATA INPUTS - 



A3 83 C3 




^<=^ 
^<=^ 



-oso, 



VO— l—fSo- 

lENT »^ 




■ DATA OUTPUTS- 



8264 



' DATA INPUTS - 



*0 Bo Co A, B, C, Aj Bj C2 A3 B3 C3 

999 999 999 999 




^<=^ 

:<:^" 



o 1 ^ a- 



cK 




- DATA OUTPUTS - 



87 



SIGNETiCS DIGITAL 8000 SERIES TTL/MSI - 8263/64 



Electrical characteristics (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


A„ 


Bn 


Cn 


So 


Si 


DATA 
COMP 


OUTPUT 
ENABLE 


OUTPUTS 


"1" Output Voltage (8263) 


2.6 


3.5 




V 


2.0V 


2.0V 


2.0V 


2.0V 


2.0V 


0.8V 




SOOjuA 


8 


"1" Output Leakage Current 




























(8264) 






200 


mA 


2.0V 


2.0V 


2.0V 


2.0V 


2.0V 


0.8V 


2.0V 




11 


"0" Output Voltage (8263) 






0.4 


V 


0.8V 


0.8V 


0.8V 


2.0V 


2.0V 


0.8V 




9.6mA 


9 


"0" Output Voltage (8264) 






0.4 


V 


0.8V 














16.0mA 


11 


"0" Input Current 




























A„ 


-0,1 




-1.6 


mA 


0.4V 


















Bn 


-0.1 




-1.6 


mA 




0.4V 




0.4V 












Cn 


-0.1 




-1.6 


mA 






0.4V 




0.4V 










OE, DC 


-0.1 




-1.6 


mA 












0.4V 


0.4V 




6 


So'Si 


-0.1 




-3.2 


mA 








0.4V 


0.4V 










"1" Input Current 




























An 






40 


mA 


4.5V 






OV 


OV 










Bn 






40 


HA 




4.5V 






OV 










Cn 






40 


mA 






4.5V 


OV 












OE, DC 






40 


ma 












4.5V 


4.5V 






Sq.Si 






40 


HA 








4.5V 


4.5V 











Ta = 25 C and Vcc = 


5.0V 


























CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


A„ 


Bn 


c„ 


So 


Si 


DATA 
COMP 


OUTPUT 
ENABLE 


OUTPUTS 


Propagation Delay (8263) 




























Ant°*n 




17 


26 


ns 


















10 


So,S, tof„ 




25 


36 


ns 


















10 


DCtof„ 




17 


26 


ns 


















10 


Propagation Delay (8264) 




























An t° fn 




25 


36 


ns 


















10 


Sq. S, to f„ 




25 


36 


ns 


















10 


DCtof„ 




20 


30 


ns 


















10 


OEtof„ 




20 


30 


ns 


















10 


Input Latch Voltage 




























Rating 




























An 


5.5 






V 


10mA 






OV 


OV 








12 


Bn 


5.5 






V 




10mA 






OV 








12 


Cn 


5.5 






V 






10mA 


OV 










12 


So 


5.5 






V 








10mA 










12 


Si. 


5.5 






V 










10mA 








12 


DC 


5.5 






V 












10mA 






12 


OE 


5.5 






V 














10mA 




12 


Output Short Circuit Current 


-20 




-70 


















OV 




Power/Current Consumption 


























14 


(8263) 




378/ 
72 


420/ 
80 


mW/ 
mA 








OV 












(8264) 




400/ 
76 


475/ 
90.4 


mW/ 
mA 








OV 













NOTES: 



1. 



2. 



3. 
4. 



5. 



All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow isdefined as into the terminal referenced. 
Positive NAND Logic Definition: 
"UP" Level = "^", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Measurements apply to each gate element independently. 
Capacitance as measured on Boonton Electric Corporation 



Model 75A-S8 Capacitance Bridge or equivalent, f = 1 MHz, 
V » 25m Vrms. All pins not specifically referenced are tied 
to ground for capacitance tests. Output pins are left open. 

8. Output source current is supplied through a resistor to 
ground. 

9. Output sink current is supplied through a resistor to Vqq. 
10. Refer to AC Test Figure. 

1 T. Connect an external Ik + 1% resistor from Vq^, to the output 
for this test. 

12. This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 

13. Manufacturer reserves the right to make design and process 
changes and improvements. 

14. \/qq = 5.25 volts. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8263/64 



SCHEMATIC DIAGRAMS 




SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8263/64 



SCHEMATIC DIAGRAMS (Cont'd) 



ENABLE o- 



t t t 




DATA COMP 



8264 




1 I 



BoAoC^ 
99 




1 i 



^3.7k 



BlAiCi 
99 




1 i 



1 3.7k 



BqAqCo S3, 




S-^yw- 



< 



i 






i 







i 



' < 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8263/64 



AC TESTING 



Step 
No. 


Delay 
From-To 


Switching Positions 


Waveform 
Types 


Driven 
inputs 


Otiier Inputs 


Aq 


Bq Cq Ai 


Bl Ci A2 


82 C2 A3 83 C3 OE OE OE Sq 


Si 


DC 


1 


An to f n 


2 


2 


1 


2 


1 1 


2 


112 11 


1111 


1 


1 


C, D 


2 


So to f n 


2 


3 


1 


1 3 


1 1 


3 


113 1' 


1112 


1 


1 


A, B 


3 


So to f n 


2 


1 


3 


1 1 


3 


1 1 


3 113 


11112 


1 


1 


CD 


4 


Si to fn 


2 


1 


1 


1 1 


1 1 


1 


11111 


1111 


2 


1 


CD 


5 


DC to f n 


2 


1 


1 


1 


1 1 


1 


11111 


1111 


1 


2 


C, D 


6 


OEn to fn 


2 


1 


1 1 


1 


1 1 


1 


11111 


» * ♦ 1 


1 


1 


C, D 



NOTE: Step number 6 is for 8264 only. 



Test one input at a time - others remain at "1 ' 



AC TEST FIGURE AND WAVEFORMS 



CC Q O OUTPUT 




t-*W— ^^'^^^-o = 



O OUTPUT 




NOTE: 

1 . Scope terminals to be < VA" from 
paclcage pins. 

2. Position 1 on switch provides a logical "1". 



Position 2 on switch provides pulse. 
Position 3 on switch provides a logical "0". 

3. All measurements are made at 1.5V level. 

4. See truth table for logical conditions. 



NON-INVERTING PATHS 



INPUT AT BNC 
-PW- 






tr = tf <3ns 
Amplitude = 2.6 V 
PW = 200ns 
PRR = 1MHz 



INVERTING PATHS 




-^ *on 



1.5V— N 


V 


OUT 


toff •*- 
X— 1.5V 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI'- 8263/64 



TYPICAL APPLICATIONS 

An approach to expandihg the 8264 (bare collector out- 
put) is shown in Figure 1. The idea is to use common 
collectors with external pull-up resistors (one resistor for 
each of the four outputs) and make use of the output 
enable code. 

As can be seen, the channel select lines are tied common, 
while a different enable code would be used to select a 
particular 8264. All non-selected 8264's have their outputs 
in the logic "1" condition, thus allowing the selected 
multiplexer to predominate. 



Figure 2 illustrates a typical example using the 8263 (totem 
pole output) along with the 8281 (4-bit binary counter) and 
the 8270/71 (4-bit shift register), to implement a variable 
modulus counter. The 8270's act as a 3-register memory. 
The outputs of the 8270's are fed to the corresponding 
inputs of the 8263. Now there are three different pre- 
settable 4-bit words that can be chosen by the 8264. By 
alternating the channel select codes, the 8281 counter is 
preset with one of three words and produces an output 
whose repetition rate is dependent on the inputs from the 
multiplexer. 



EXPANDING THE 8264 



OUTPUT ENABLE 



2'o- 
22o— 



CHANNEL o- 
SELECT o- 



OATA, 
COMPLEMENT 



2O0- 



2*0- 



2O0- 



220- 



2I0- 
52 o- 



; n 



FIGURE 1 



-021 

-022 



-O20 
-o? 
-022 



-025 
-022 



VARIABLE MODULUS COUNTER 



uir 



VARIABLE FREQUENCY OUTPUT 



Aq Bq CqDq 



CHANNEL 7° 
SELECT "^o 



r~T 



83 C2 



B3C3 



TO INPUTS OF 8263 
^ 



H 



4 4 4 4> 



fl 



FIGURE 2 
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2-INPUT, 4-BIT DIGITAL 



REFER TO PAGE 15 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8266/8267 2-lnput, 4-Blt Digital Multiplexer is a 
monolithic array utilizing familiar TTL circuit structures. 
The 8267 features a bare-collector output to allow ex- 
pansion with other devices. 

The multiplexer is intended for use at the inputs to adders, 
registers and in other parallel data handling applications. 

The multiplexer is able to choose from two different input 
sources, each containing 4 bits: A = (Aq, Ai, A2, A3), 
B = (Bq, Bi, B2, B3). The selection is controlled by the 
input So, while the second control input, S-], is held at 
zero. 

For conditional complementing, the two inputs (An, Bp) 
are tied together to form the function TRUE/COMPLE- 
MENT, which is needed in conjunction with added elements 
to perform ADDITION/SUBTRACTION. Further, the in- 
hibit state So = Si =1 can be used to facilitate transfer 
operations in an arithmetic section. 

LOGIC DIAGRAM 




TRUTH TABLE 



SELECT LINES 


OUTPUTS 


So 


Si 


fn (0,1,2,3) 





1 
1 




1 



1 


Bn 

Bn 

An 

1 



DIGITAL 8000 SERIES TTL/MSI 

SCHEMATIC DIAGRAM 



8266 
8267 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8266/67 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature 


And Voltage) 








LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 














NOTES 




MIN. 


TYP. 


MAX. 


UNITS 


An 


Bn 


Sq 


Si 


OUTPUTS 




"1" Output Voltage (8266) 


2.6 


3.5 




V 


0.8V 


2.0 V 


0.8V 


0.8V 


-SOOjuA 


7 


"0" Output Voltage 






0.40 


V 


2.0V 


2.0V 


2.0 V 


0.8V 


16mA 


8 


"1" Output Leakage Current (8267) 






25 


mA 


0.6V 


2.0 V 


2.0V 


0.8V 




10 


"0" Input Current 






















An.Bn 


-0.1 




-1.6 


mA 


0.4V 


0.4V 


OV 


OV 






SOrSl 


-0.1 




-1.6 


mA 






0.4V 


0.4V 






"1" Input Current 






















An-Bn 






40 


mA 


4.5 V 


4.5V 




2.0V 






Sq, Si 






40 


mA 






4.5V 


4.5V 






Input Voltage Rating 






















So. An. B„ 


5.5 






V 


10mA 


10mA 


10mA 


2.0V 




11 


Si 


5.5 






V 






2.0V 


10mA 




11 


Output Short Circuit 






















Current (8266) 


-20 




-70 


mA 










OV 





Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 






















MIN. 


TYP. 


MAX. 


UNITS 


An 


Bn 


Sq 


Si 


OUTPUTS 




Propagation Delay (8266) 






















Sq to f n (short path) 




18 


28 


ns 












9 


Sq to f n (long path) 




20 


30 


ns 












9 


Antofn 




13 


25 


ns 












9 


Bn'Sitofn 




14 


25 


ns 












9 


Propagation Delay (8267) 






















So to f n 




27 


36 


ns 












9 


Antofn 




15 


25 


ns 












9 


Bn-Sitofn 




21 


28 


ns 












9 


Sq to ff, (short path) 




18 


28 


ns 












9 


Power/Current Consumption 




200/ 
38.1 


275/ 
52.4 


mW/ 
mA 


4.5V 


OV 


4.5V 


OV 




13 



NOTES: 
1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive NAND logic definition: 
"UP" Level = "^". "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



2. 



5. 



6. IVIeasurements apply to each gate element independently. 

7. Output source current is supplied through a resistor to 
ground. 

8. Output sink current is supplied through a resistor to Vqq. 

9. Refer to AC Test Figure. 

10. Connect an external Ik +1% resistor from Vqq to the output 
for this test. \ 

11. This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 

12. Manufacturer reserves the right to make design and process 
changes and improvements. 

13. V^r« = 5.25 volts. 



CC 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8266/67 



AC TEST FIGURE AND WAVEFORMS 



PULSE 
GENERATOR 



A„, B„, Sq or S■^ PER WAVE FORM 



INPUT 
t O B„ 



f 





8266 


8267 


«1 


oo 


330 J2 


«2 


84.5n 


470n 



NON-INVERTING PATHS 




\ — 1.5V 



tf = tf < 5ns 
Amplitude = 2.6V 
PW = 200ns 
PRR = 1MHz 



INVERTING PATHS 



vcc 




/- 



^— 1.5V 



1.5V— N 


V 


OUT 


«off -*- 

X— 1.5V 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8266 



TYPICAL APPLICATIONS 



r 



H-Q*- 



A/S( 















n r 








;^£> 



|8Z66 



1 



B4 











|_8266 



Y4 X4 Y3 X3 Y2 X2 Yi X, 

" 8260 



T — I — I — T 

S7 Sg Sg S4 







1 








I 



y* X4 X3 Y3 Y2 X2 Y, x,^ 

Jr 8260 „'' 

Cr C2 



T I I r 

S3 $2 Si Sg 



The 8266 can be used in conjunction with the 8260 (Look-Ahead Carry Adder) to fornn an adder-subtractor. 
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GATED FULL ADDER 



REFER TO PAGE 15 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS 



8268 



DESCRIPTION 

The 8268 is a single-bit full adder with gated true^and com- 
plementary inputs, complementary sum (S and 2) outputs 
and an inverted carry output. By taking advantage of the 
unique true or ihverted inputs and true or inverted outputs, 
parallel addition speed is greatly enhanced (by eliminating 
unnecessary inversions). 

The device is designed for medium speed parallel and serial 
adder systems. 

LOGIC DIAGRAM 



DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE (See Notes 1 , 2 and 3) 



!^''^~r~v> VD r-N 


r^ 


o2 


A2^-L_^ Lf>> r>44 
^i ° — r~v rr^ .— ^ 


---^D-^ 


• — 1 — \ '-r^. 


Yc° ' L 


-— LJ rL> ' °^OUT 



















C|N 


Y 


X 




s 


2 




COUT 











1 


1 













1 


1 





1 









1 





1 





1 









1 


1 





1 









1 








1 





1 






1 





1 





1 









1 


1 








1 









1 


1 


1 








1 




NOTES: 








1. X = X • Xj.; Y = Y 


•Yc 






where X = X^ • Y2 


; Y = YiY2 


2. When X or Y are used as inputs, Xi and X2 or Yi 


and Y2 


respectively must be tied to GND. 




3. When X-j and X2 or Y-] and Y2 are used as inputs 


X or Y 


respectively must be left open or used to perform 


the Wl RED- 


AND function. 





ELECTRICAL CHARACTERISTICS (Over Recommended Operating 


Temperature And Voltage) 








LIMITS 


TEST CONDITIONS 


NOTES 


CHARACTERtSTICS 
































MIN. 


TYP. 


MAX. 


UNITS 


Xl 


X2 


X 


Xc 


Yi 


Y2 


Y 


Yc 


C|N 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


0.8V 


2.0V 


2.0V 


0.8V 


0.8V 


0.8V 


2.0V 


0.8V 


-500juA 


6 


"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


2.0V 


2.0V 


0.8V 


0.8V 


2.0V 


2.0 V 


0.8V 


16mA 


7 


"0" Input Current 
































Xl 


-0.1 




-1.6 


mA 


0.4V 


4.5V 




















X2 


-0.1 




-1.6 


mA 


4.5V 


0.4V 




















X 


-0.1 




-2.6 


mA 


O.OV 


O.OV 


0.4V 


4.5V 
















Xc 


-0.1 




-1.6 


mA 


O.OV 


O.OV 




0.4V 
















Yl 


-0.1 




-1.6 


mA 










0.4V 


4.5V 












^2 


-0.1 




-1.6 


mA 










4.5V 


0.4V 












Y 


-0.1 




-2.6 


mA 










O.OV 


O.OV 


0.4V 


4.5V 








Yc 


-0.1 




-1.6 


mA 










O.OV 


O.OV 




0.4V 








^IN 


-0.1 




-8.0 


mA 


















0.4V 






"1" Input Current 
































Xl 






40 


mA 


4.5V 






















X2 






40 


mA 


O.OV 






















Xc 






40 


/xA 






O.OV 


4.5V 
















Y? 






40 


iuA 










4.5V 


4.5V 












Y2 






40 


HA 










O.OV 


0.4V 












Yc 






40 


HA 














O.OV 


4.5V 








^IN 






160 


HA 


O.OV 


O.OV 






O.OV 


O.OV 






4.5V 






Input Voltage Rating 






























12 


X, 


5.5 






V 


10mA 


O.OV 




















X2 


5.5 






V 


O.OV 


10mA 




















Xc 


5.5 






V 






O.OV 


10mA 
















Y? 


5.5 






V 










10mA 


O.OV 












Y2 


5.5 






V 










O.OV 


10mA 












Yc 


5.5 






V 














O.OV 


10mA 








^IN 


5.5 






V 


















10mA 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8268 



TA = 25°CandVcc = 5.0V 


































LIMITS 




TEST CONDITIONS 




CHARACTERrSTICS 












NOTES 
































MIN. 


TYP. 


MAX. 


UNITS 


Xl 


X2 


X 


Xc 


Yl 


Y2 


Y 


Yc 


^m 


OUTPUTS 




Power/Current 




152/ 


185/ 


mW/ 






















14 


Consumption 




29 


35 


mA 
























Output Short 
































Circuit Current (E) 


-18 




-57 


mA 


o.ov 


O.OV 






O.OV 


o.ov 


O.OV 




2.0V 


O.OV 


11,14 


Output Short 
































Circuit Current (S) 


-18 




-57 


mA 


o.ov 


o.ov 






o.ov 


o.ov 






O.OV 


o.ov 


11,14 


Output Short 
































Circuit Current {Cq^^) 


-18 




-70 


mA 


o.ov 


o.ov 






o.ov 


o.ov 






O.OV 


o.ov 


11,14 


*pd ■• ^in *° ^out 




8 


13 


ns 






















8 


tpdOCj^toCo^t 




8 


13 


ns 






















8 


^pd ■• ^c to Cout 




20 


25 


ns 






















8 


tpdOY^toCo^jt 




20 


25 


ns 






















8 


tpdlX^toS 




35 


45 


ns 






















8 


tpd X^ to S 




35 


45 


ns 






















8 


tpdIY.toS 




25 


35 


ns 






















8 


Vd Yj. to S 




25 


35 


ns 






















8 


tpdXvX2toX 




30 


40 


ns 






















8,9 


tpjjOXi,X2,toX 




15 


20 


ns 






















8,9 


tpd1Yi,Y2.toY 




30 


40 


ns 






















8,9 


tpdOYi,Y2.toY 




15 


20 


ns 






















8,9 



NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 

6. Output source current is supplied through a resistor to ground. 

7. Output sink current is supplied through a resistor to Vqq 

AC TEST FIGURE AND WAVE FORMS 



8. 

9. 

10. 

11. 
12. 

13. 



14. 



Refer to AC Test Figure. 

This test is a measure of the required worst-case data set-up time. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

Not more than one output should be shorted at a time. 

This test guarantees operation free of input latch-up over the 

specified operating power supply voltage range. 

The total time required to perform the ADD function may be 

determined by summing the delays from X-i, X2 to X or Y, Ygto 

Y with the delay from Xq or Y^ to 2 or E. 

Vcc= 5-25 volts. 



+5.0 V 
Q 



PULSE 
GENERATOR 



SEE 
TEST 
TABLE 



C|N 

Xc 

Xl 
X2 
Yl 
Y2 
Yc 



OUTPUT 
Q 



HorY 6 

1-0/0-1 
fcP -9 2 

2 



3 



"-^ 



-O 



^^XV 



OPEN 

o-«-o- 



-OY 4l15pF 



1N916 84.5S2 
-^^-'VW— 02.6V 




■""■-^^ I /90%-905nc I 

GENERATOR ' /J^ *"^ > 
OUTPUT l/SO% 50% 

10%/l-« PVV — ►'V10% 



1 



1N916 I69n 

M-^VVV-02.6V 



INPUT A 

tpdl 

OUTPUT 



30 5'IOk 

I" 



tpdO 
:1.5V 



NOTES: 

1. Perform test in accordance with test table. 

2. Each output is tested separately. 

3. Voltage values are with respect to network GND terminal. 

4. The generator has the following characteristics: 

V = 2.6V, tr = tf < 15ns, PW = 0.5ns, PRR = 1MHz. 
gen ^~ 



5. Inputs and outputs not otherwise specified are open. 

6. Capacitance shown include probe and jig capacitance. 

7. All resistances are in ohms. 



SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8268 



TEST TABLE (See Note 5) 



TEST NO. 


OUTPUTS 


APPLY 


APPLY 


APPLY 


APPLY 


APPLY 


UNDER TEST 


INPUT A TO 


INPUT B TO 


+2.6V TO 


GNDTO 


OUTPUT LOADING TO 


1 


Cout 


None 


Cin 


None 


Yl 


^out 


2 


^out 


None 


Cin 


None 


Yl 


^out 


3 


Cout 


Yc 


None 


Cin 


Xl,Yi 


^out 


4 


^out 


Yc 


None 


Cin 


Xl.Yi 


^out 

s 


5 


S 


Xc 


None 


Cin 


Xl.Yi 














Sout 


6 


2 


Xc 


None 


Cin 


Xl,Yi 


' E 
Cout 


7 


E 


Yc 


None 


Cin 


Yl 


E 


8 


L 


Yc 


None 


Cin 


Yl 


E 


9 


X 


None 


X1 


X2 


None 


X (CL = 15pF) 


10 


X 


None 


Xl 


X2 


None 


X(CL = 15pF) 


11 


Y 


None 


Yl 


Y2 


None 


7(CL = 15pF) 


12 


7 


None 


Yl 


Y2 


None 


Y(CL = 15pF) 



SCHEMATIC DIAGRAM 









Ik 
-V^v II 



r^ 
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-\W *■ 



< 



■* ^ 




< 



< 



(I 4- 



-T oCqut 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8268 



TYPICAL APPLICATIONS 



4-BIT SERIAL ADD/SUBTR ACTOR 



SUM/DIFFERENCE 



INHIBIT/ENABLE 
SUM CONTROL 
Q 



SERIAL 
DATA O- 
INPUT 



SERIAL 
DATA O- 
INPUT 



AUGEND/MINUEND 



8270 Q 



-I MSE 



MSB LSB 



ADDEND/SUBTRAHEND 



rrr 



K- 



±c^ 



a5d/sub 

CONTROL 
ADD "0" 
SUB"1" 



# X^ SUM 

I 0|X2 

C 



t-HYa" '=^^ 



Y 



rrr 



LEAST 

SIGNIFICANT 

BIT 



I— MOST SIGNIFICANT BIT 
CARRY F/F 



Co 



Looi 



K I 

C 8825 
J 



6 

CLOCK 



N-BIT PARALLEL ADDER 



PARALLEL DATA INPUTS 



INPUT REGISTER X 

SERIAL DATA INPUT 

MODE CONTROL { 

CLOCK 



I 



Ds Da "b 

LOAD 
SHIFT 



INPUT 
CONTROL 



Xc 



X 

2 
8268 i 

Y 



BIT 1 (LSB) 



C|N 

Xc 

X2 8268 



MODE CONTROL 



PARALLEL DATA OUTPUTS 
(^"o O^^ cT^ SERIA 



LOADAq Bq Cq Dq 

SHIFT „„,„ 

8270 

C Da Dg Dp Dq 



CLOCK O C 

MODE CONTROL j ^ 

SERIAL DATA INPUT o- 
INPUT REGISTER - Y 



C|N - 

Xc ^ 

X, 2 

X2 8268 £ 

^1 e; 



Xc 



X2 8268 2 



•OUTPUT 
REGISTER 




TO NEXT STAGE OR 
NO CONNECTION 



C Aq Bg Cq Dq 

SHIFT 
LOAD 



8270 



Da ^b Dc "d 



PARALLEL DATA INPUTS 

NOTES: 

To expand storage register for serial/parallel operation, connect Dq to Dg of next stage and conr>mon the mode control lines and the clock line 

of the first stage to their respective second stage equivalents. 

•NOTE: 

To expand output register for parallel outputs common clock, shift and load lines with their respective counterparts. For serial data output, 

also connect Dg of first register to Dj of next register. 
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4-BIT COMPARATOR 



REFER TO PAGE 16 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8269, a 4 BIT COMPARATOR, is an arrgy of gates 
designed to perform the numerical comparison of two 
four-bit binary numbers. The outputs indicate whether the 
two numbers are equal in value, or which number is the 
greater. The 8269 is a functional and pin-for-pin 
replacement for the DM8200. 

LOGIC DIAGRAM 



DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE 



8269 



INPUT 


OUTPUT 


An 




Bn 


STROBE 


X Y 


A 


> 


B 





1 


A 


< 


B 





1 


A 


= 


B 





1 1 


A 


§ 


B 


1 






Cn 



840 1- 



n: 



D- 



O 



{> 



O 



O 



Sbix 



■o 



rro-: 



;!> 



t> 



0=: 




o 




ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


"1" Output Voltage 

"0" Output Voltage 

"1" Input Current 

"0" Input Current 

Power Consumption 

Short Circuit Output Current 


2.6 

-0.1 
-18 


3.5 
0.2 


0.4 

80 

-3.2 

278/53 

-55 


V 

V 

HA 

mA 

mW/mA 

mA 


lo^,t = 800MA 
'out = ""SmA 
Vj^ = 4.5V 

Vcc = 5.25V 
Vout=OV 
Vcc = 5.25V 



TA = 25°CandVcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Propagation Delay 

tpdl (Data Input to Output) 
tpdO (Data Input to Output) 
tpdl (Strobe to Output) 
tpdO (Strobe to Output) 






40 
30 
27 
18 


ns 
ns 
ns 
ns 


Test Figure 1 
Test Figure 1 
Test Figure 2 
Test Figure 2 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8269 



NOTES: 



All voltage and capacitance measurements are referenced to the 
ground terminal. 

Terminals not specifically referenced are left electrically open. 
All measurements are taken with ground pin tied to zero volts. 
Positive current flow is defined as into the terminal referenced. 
Positive logic definition: '.'UP" Level == "1", "DOWN" Level = "0' 



5. Precautionary measures should be taken to ensure current limiting 
in accordance with Absolute Maximum Ratings should the isolation 
diodes become forward biased. 

6. Output source current is supplied through a resistor to ground. 

7. Output sink current is supplied through a resistor to Vqq. 

8. Manufacturer reserves the right to make design and process changes 
and improvements. 



AC TEST FIGURE AND WAVEFORMS 



PULSE 
GENERATOR 



r 



390n 



82 

STROBE 

Al 

A3 

A4 

B4 
B3 



50pF: 



"OUT 

— o 




_i/^^n^;fi_/ \ r 



- VouT 

o 



tpdir- 



LOAD SAME 
AS ABOVE 



INPUT PULSE: 

F= ImHz 

PW = 1 00ns 

tf = tf = 10ns tins 

AMP. = 3.0V 



FIGURE 1 



c 


•vcc 


390a 






VoUT 






















PULSE 
GENERATOR 






B2 

A2 X 

Al 

STROBE 

Bl 

B3 

B4 

A3 Y 

A4 




1 




50pF = 


-\ 


T 






1 




7 


PULSE 






7 


GENERATOR 












"■ 


























- 














LOAD SAME 
AS ABOVE 







iFli ^f~\ 




INPUT PULSE: 

INPUT A 

F=1mHz 

PW= 100ns 

t^ = tf = 10ns ±1ns 

AMP. = 3.0V 



STROBE INPUT 
f = ImHz 
thold = 0"s 
^et-up = lOns 
tr = tf = 10ns tins 



FIGURE 2 
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4-BIT SHIFT REGISTERS 



REFER TO PAGE 16 FOR A, B, E, F, J AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8270 

8271 



DESCRIPTION 

The 8270 is a 4-bit Shift Register with both serial and 
parallel data entry capability. 

The data input lines are single-ended true input data lines 
which condition their specific register bit location after an 
enabled clocking transition. Since data transfer is syn- 
chronous with clock, data may be transferred in any 
serial/parallel input/output relationship. 

The internal design uses level sensitive binaries which 
respond to the negative-going clock transition. A buffer 
clock driver has been included to minimize input clock 
loading. 

Mode control logic is available to determine three possible 
control states. These register states are serial shift right 
mode, parallel enter mode, and no change or hold mode. 
These states accomplish logical decoding for system control. 

LOGIC DIAGRAM 



The truth table for the control modes is shown below. 



For applications not requiring the hold mode, the load 
input may be tied high and the shift input used as the mode 
control. 



The 8271 provides a direct reset (Rd)» and a Dout ''"^ in 
addition to the available outputs of the 8270 element. The 
fan-out specification for this output is the same as the true 
outputs of the 8270 element. 

TRUTH TABLE 



CONTROL STATE 


LOAD 


SHIFT 


Hold 

Parallel Entry 
Shift Right 
Shift Right 



1 

1 




1 
1 



(8271 ONLY) »' 



CLOCK 

o— - 



LOAD 

o 




->oJ-|>^ 



.|><J-t>o^ 



(8271 ONLY) 
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SIGNETICS DrOiTAL 8000 SERIES TTL/MSI - 8270/71 



Electrical CHARACTERISTICS (Over Recommended Operatmg Temperature 


And Voltage) 








LIMITS 




TEST CONDITIONS 






CHARACTERISTICS 










NOTES 
























MIN. 


TYP. 


MAX. 


UNITS 


LOAD 


SHIFT 


DATA 
INPUT 


CLOCK 


RESET 
8271 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


2.0 V 


0.8V 


2.0V 


Pulse 


2.0V 


-800mA 


6 


"0" Output Voltage 






0.4 


V 


2.0V 


0.8V 


0.8V 


Pulse 


2.0V 


11.2mA 


7 


"0" Input Current 
























Load 


-0.1 




-1.2 


mA 


0.4V 














Shift 


-0.1 




-1.2 


mA 




0.4V 












Data Input 


-0.1 




-1.2 


mA 






0.4V 










Clock 


-0.1 




-1.2 


mA 








0.4V 








Reset (8271 only) 


-0.1 




-1.2 


mA 










OV 






"1" Input Current 
























Load 






40 


mA 


4.5V 














Shift 






40 


mA 




4.5V 












Data Input 






40 


mA 






4.5V 










Clock 






40 


mA 








4.5V 








Reset (8271 only) 






40 


mA 










4.5V 






Input Voltage Rating 
























(All Inputs) 


5.5 






V 


10mA 


10mA 


10mA 


10mA 


10mA 







TA = 25°CandVcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 
























MIN. 


TYP. 


MAX. 


UNITS 


LOAD 


SHIFT 


DATA 
INPUT 


CLOCK 


RESET 
8271 


OUTPUTS 




Power/Current Consumption 
























8270 Only 




168/32 


247/47 


mW/mA 














10 


8271 Only 




271/52 


344/65 


mW/mA 














10 


Turn-On Delay 
























All Binaries 




25 


40 


ns 














8 


Turn-Off Delay 
























All Binaries 




25 


40 


ns 














8 


Clock "1" Interval 


20 






ns 








2.0 V 








Transfer Rate 


15 


22 




MHz 
















Shift Load Set-Up Time 




20 


30 


ns 
















Data Set-up Time 




7 


15 


ns 

















NOTES: 

1. All voltage measurements ar^ referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level "0". 

5. Precautionary measures should be taken to ensure current 



7. 
8. 
9. 

10. 



limrting in accordance with Absolute Maximum Rating 

should the isolation diodes become forward biased. 

Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to ^qq- 

Refer to AC Test Figure. 

Manufacturer reserves the right to make design and process 

changes and improvements. 



V 



CC 



= 5.25 volts. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI -- 8270/71 



SCHEMATIC DIAGRAM 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8270/71 



AC TEST FIGURES AND WAVEFORMS 



TURN ON/OFF AND TRANSFER RATE 



NOTES: 
1- ton/ toff 






MOMENTARILY | O 
PUSH TO START 



OUT 
O Q Q Q Q 



LOAD 
RESET 
SHlM 

0^ O2 D3 O4 D5 CLOCK 



PULSE 
GENERATOR 





TO 

LOAD 
CIRCUITS 



/TT 



TYPICAL LOAD CIRCUIT 



r 



2. Transfer rate & min clock "1" 
level: check that binary outputs 
are changing. 



CLOCK f i ^°^ r \'° 



FIGURE 1 



DATA SET-UP TIME 



Load see Figure 1 above. 





DATA INPUT ■ 
OR PARALLEL 
DATA INPUT 



NOTES: 

1 . Switch in position 1 to test serial data 
input. 

2. Switch in position 2 to test parallel 
data input. 

Adjust data input or parallel input delays 
to test condition and verify output 
operation. 



FIGURE 2 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8270/71 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



SHIFT/LOAD SET-UP TIME 



Load see Figure 1 Page 106. 



*n 



vcc 

RESET 
LOAD 
SHIFT 

I 

Di D2 D3 D4 Dg C 



PULSE 
GEN. 



PULSE 
GEN. 




LOAD OR 
SHIFT INPUTS 



i 



NOTE: 

Determine proper Q output state using 
switch position and load or sliift input 
state before cioclcing transition. 



FIGURE 3 



NOTES: 

1. All resistor values are in ohms. 

2. Ail capacitance values are in picofarads and include jig and 
probe capacitance. Capacitance as measured on Boonton 



Electronic Corporation Model 75A-S8 Capacitance Bridge or 
equivalent, f = 1 MHz, V^^ = mV rms. 
3. All diodes are 1Ngi6. 



TYPICAL APPLICATIONS 



DATA 
TO LEFT 



CLOCK O- 



YO- 



DATA 
FROM LEFT 



SHIFT-RIGHT/SHIFT-LEFT/PARALLEL ENTRY SHIFT REGISTER 



X O i- 



-O- 






X Y Function 

Hold 

1 Shift Left 

1 Parallel Load 
1 1 Shift Right 



CL 

SHIFT 

LOAD 



N» 






V 

PARALLEL DATA IN 



DATA 
TO RIGHT 



DATA 
FROM RIGHT 



Package Count: 1-8270 
1-8233 
X2-8H90 
34 -8H80 
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SignotiGs 



10-BIT SERIAL-IN, PARALLEL-OUT 
SHIFT REGISTER 



REFER TO PAGE 16 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8273, 10-Bit Shift Register is an array of binary ele- 
ments interconnected to perform the serial-in, parallel-out 
shift function. This device utilizes a common buffered reset 
and operates from either a positive or negative edge clock 
pulse. Clock 1 is triggered by a negative going clock pulse 
and clock 2 is triggered by a positive going clock pulse. The 
unused clock input performs the inhibit function. The cir- 
cuit configuration is arranged as a single serial input register 
with ten true parallel outputs. 



DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE 



8273 



INPUT 




CLOCK 1 


CLOCK 2 


Q„ + 1 


RESET 


1 




Pulse 





1 







Pulse 








1 




1 


Pulse 


1 







1 


Pulse 





1 




Pulse 


1 


Q 







Pulse 


1 


Q 


1 







Pulse 


Q 










Pulse 


Q 



NOTE: The unused clock input performs the INHIBIT function. 
RESET = #► Q=0 



LOGIC DIAGRAM 



CLOCK 2 O- 
CLOCK 1 




ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating 


Temperature And Voltage) 








LIMITS 


TEST CONDITIONS 






CHARACTERISTICS 


















OUTPUTS 


NOTES 




MIN. 


TYP. 


MAX. 


UNITS 


"D" INPUT 


CLOCK 1 


CLOCK 2 


RESET 






"1" Output Voltage 


2.6 


3.4 




V 


2.0V 


Pulse 


0.8V 




-500juA 


6 


"0" Output Voltage 




0.2 


0.4 


V 


0.8V 


Pulse 


0.8V 




9.6mA 


7 


"0" Input Current 






















"D" Input 


-0.1 




-1.6 


mA 


0.4V 












Clock 1 


-0.1 




-1.6 


mA 




0.4V 










Clock 2 


-0.1 




-1.6 


mA 






0.4V 








Reset 


-0.1 




-1.6 


mA 








0.4V 






"1" Input Current 






















"D" Input 






40 


mA 


4.5V 












Clock 1 






40 


mA 




4.5V 










Clock 2 






40 


mA 






4.5V 








Reset 






40 


HA 








4.5V 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8273 



Ta = 25" C and Vqc = 5.0V 







LIMITS 




TEST CONDITIONS 








CHARACTERISTICS 












OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


"D" INPUT 


CLOCK 1 


CLOCK 2 


RESET 


Max. Data Transfer Rate 


25 


35 




MHz 














Turn-On Delay 






















Clock 1 to Output 




32 


40 


ns 






o.ov 


4.5V 






Clock 2 to Output 




28 


40 


ns 








4.5V 






Reset to Output 




35 


50 


ns 




4.5V 










Turn-Off Delay 






















Clock 1 to Output 




25 


40 


ns 






o.ov 








Clock 2 to Output 




19 


40 


ns 




4.5V 










Clock Pulse Width 






















Clock 1 




16 


25 


ns 






o.ov 








Clock 2 




12 


20 


ns 




4.5V 










Set-Up Tinne (tget-up) 






















Clock 1 






15 


ns 






o.ov 








Clock 2 






10 


ns 




4.5V 










Hold Time (thoid) 






















Clock 1 






15 


ns 






o.ov 








Clock 2 






10 


ns 




4.5V 










Power Consumption 






540 


mW 












8 


Short Circuit Output Current 


-20 




-70 


mA 














Input Voltage Rating 






















(All Inputs) 


5.5 






V 


10mA 


10mA 


10mA 


10mA 







NOTES: 
1. All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced are 
left electrically open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow Is defined as into the terminal referenced. 
Positive logic definition: "UP" Level = "1", "DOWN" Level 
= "0". 
Precautionary measures should be taken to ensure current 



2. 



7. 
8. 
9. 

10. 



limiting in accordance with Absolute Maximum Ratings 

should the isolation diodes become forward biased. 

Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to Vqq. 



'CO 



= 5.25V. 



Manufacturer reserves the right to make design and process 
changes and improvements. 
See AC Test Figure. 



AC TEST FIGURE AND WAVEFORMS 



,vcc 





r 




2.6V 

9 


o— 


R 

Q2 


— o 
— o 


r 




04 


— o 
— o 




■ 


o— 


Clock 1 

06 


LOAD 

o— 






o— 


0? 

Clock2 °8 

Q9 


— o 
— o 


18pF = 


< 


Jbk 




OlO 


— o 


•: 


r 




± 




NOTES: 


1. Unused clock 2 input must be grounded 


2. Input pulse characteristics 


CLOCK 


Amplitude = 3.0V 






'r = tf 


< 5ns 


. 







Clock^ 



Chick2 
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SigilDtiES 



10-BIT PARALLEL-IN, SERIAL-OUT 
SHIFT REGISTER 



REFER TO PAGE 16 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8274 



DESCRIPTION 

The 8274 10-Bit Shift Register is an array of binary elements 
interconnected to perform the parallel-in, serial-out shift 
function. The circuit has ten parallel inputs and a single true 
serial output. The D-j input can also be used for serial entry. 
Two control inputs, Sq and S-], determine the operating 
mode of the shift register as shown in the Truth Table. A 
single buffered clock line connects all ten flip-flops which 
are activated on the high-to-low transition of the clock 
pulse. Guaranteed input clock frequency is 10MHz and the 
control inputs may be changed when the clock is in either 
the high or low state without causing false triggering. Ap- 
plications for the 8274 Shift Register include Parallel-to- 

LOGIC DIAGRAM 



Serial conversion. Modem Data Transmission, Pseudo- 
Random Code generation and Modulo-N Frequency 
Division. 

TRUTH TABLE 



So 


Si 


OPERATING MODE 








Hold 





1 


Clear 


1 





Load 


1 


1 


Shift 



O ^>O-|-^0- 



o — ^o— r0>o- 



CLOCK |. 
O J^- 



SINGLE SERIAL 
DATA INPUT O 1 






O— 



-zC^ 






^ 






■^^ 






^>-^>- 



6 "2 

PARALLEL DATA INPUTS 



SERIAL 

DATA 

OUTPUT 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Dn 


Sq 


Si 


CLOCK 


OUTPUTS 


"1" Output Voltage 


2.6 


3.4 




V 


2.oy 


2.0V 


2.0V 


Pulse 


-SOOjuA 


6 


"0" Output Voltage 




0.2 


0.4 


V 


0.8V 


2.0V 


2.0V 


Pulse 


16mA 


7 


"0" Input Current 






















Dn 


-0.2 




-1.6 


mA 


0.4V 












Sq and S-j 


-0.2 




-.1.6 


mA 




0.4V 


0.4V 








Clock 


-0.2 




-2.5 


mA 








0.4V 






"1" Input Current 






















Dn 






40 


mA 


4.5V 












Sq and Si 






40 


mA 




4.5V 


4.5V 








Clock 






40 


mA 








4.5V 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8274 



Ta = 25° C and Vqc = 5.0V 







LIMITS 






TEST CONDITIONS 




CHARACTERISTICS 












NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Dn 


So 


Si 


CLOCK 


OUTPUTS 


Data Transfer Rate 


10MHz 


15 




MHz 












10 


Turn-On Delay (Clock to Output) 




28 


50 


ns 












10 


Turn-Off Delay (Clock to Output) 




21 


50 


ns 












10 


Clock Pulse Width 




40 


50 


ns 












10 


Set-Up Time (tgetup) 




















10 


Dn 




10 


15 


ns 














Sq, s^ 




20 


25 


ns 














Hold Time (t^gi^j) 






















Dn 




4 


10 


ns 














Sq, s^ 




9 


15 


ns 














Power Consumption 




380 


567 


mW 


4.5V 


4.5V 


4.5V 


ov 




8 


Short Circuit Output Current 


-20 




-70 


mA 


2.0V 


2.0V 


2.0V 


Pulse 


o.ov 




Input Voltage Rating 


5.5 






V 


10mA 













NOTES: 

1. All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced 
are left electrically open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "V, "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 

AC TEST FIGURE AND WAVEFORMS 



7. 
8. 
9. 

10. 



limiting in accordance with Absolute Maximum Ratings 

should the isolation diodes become forward biased. 

Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to ^nn- 

Vcc = 5-25V. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

See AC Test Figure. 




iiiiliiiii 



Clock Pulse Characteristics 
Pulse Amplitude = 3.0V 
t^, t^ < 10ns 
PW < 50ns 



1 I 

CLOCK 50% -4- -V- 


/ 


I 




/ \ 


— ^ PW !-•— 






So 1 






ii 






—^1 U— 'hold 


•"{ I 




1 1 
1 1 


—*^ *setup <"* — 






setup —^1 ]•*— 
1 1 


"10 1 

1 1 




-♦ 'off 


1 
r- 


— H !-«•— 'how 



\ f 
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QUAD BISTABLE LATCH 



REFER TO PAGE 16 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8275 



DESCRIPTION 

The 8275 is a QUAD LATCH circuit designed to provide 
temporary storage of four bits of information. A common 
application is as a holding register between a counter and a 
display driver (such as the 8280 and 8T01 .) Separate enable 
lines to latches 1-2 and 3-4 allow individual control of each 

LOGIC DIAGRAM AND TRUTH TA8LE 



pair of latches. Initially, data is transferred on the rising 
edge of the enable pulse. While the enable is high, output 
Q follows the data input. When the enable falls, the input 
data present at fall time is retained at the Q output. Both 
Q and Q are accessible. 



T^^-ri" ^^T 



o 

ENABLE 



O 
DATA 



(Each Latch) 


ENABLE 


DATA 


Q 


Q 


1 


1 


1 





1 








1 





1 


* 


* 








» 


* 



"No Change. 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
INPUT 


ENABLE 
INPUT 


OUTPUTS 


"1" Output Voltage (Q. Q) 
"0" Output Voltage (Q, Q) 
"0" Input Current (Data) 
"0" Input Current (Enable) 
"1" Input Current (Data) 
"1" Input Current (Enable) 


2.6 

-0.1 
-0.1 


3.5 


0.4 
-3.2 
-6.4 

80 
160 


V 

V 

mA 
mA 

mA 
mA 


0.4 V 
5.25V 
4.5V 
O.OV 


5.25V 
0.4V 
O.OV 
4.5V 


-800mA 
16mA 


6, 11 

7, 11 



TA = 25"CandVcc = 5.0V 






















LIMITS 




TEST CONDITIONS 




CHARACTERISTICS 










NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
INPUT 


ENABLE 
INPUT 


OUTPUTS 


*setup (1) at D input 




12 


20 


ns 








8,12 


*setup (O) at D input 




14 


20 


ns 








8,12 


*hold (Dat D input 


O 


15 




ns 








8,13 


*hold (O) at D input 


O 


6 




ns 








8,13 


*pd (1) DtoQ 




16 


30 


ns 








8 


*pd (O) D to Q 




14 


25 


ns 








8 


*pd(1) DtoQ 




24 


40 


ns 








8 


*pd (O) DtoQ 




7 


15 


ns 








8 


*pd(1)EtoQ 




16 


30 


ns 








8 


tpd (O) E to Q 




12 


20 


ns 








8 


*pd(1) EtoQ 




16 


30 


ns 








8 


*pd (O) E to Q 




12 


20 


ns 








8 


Power Consumption/Supply Current 




205/39 


265/50 


mW/mA 








14 


Input Voltage Rating (Data) 


5.5 






V 


10mA 


O.OV 




12 


Input Voltage Rating (Enable) 


5.5 






V 


O.OV 


10mA 




12 


Output Short Circuit Current 


-20 




-70 


mA 


O.OV 




O.OV 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8275 



NOTES: 



5. 



All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow isdefined as Into the terminal referenced. 
Positive NAND Logic Definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Output source current is supplied through a resistor to 
ground. 



7. 
8. 
9. 

10. 



11. 

12. 
13. 
14. 



Output sink current is supplied through a resistor to ^qq, 

Refer to AC Test Figure. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

Inputs for output voltage test is per TRUTH TABLE with 

threshold levels of 0.8V for logical "0" and 2.0V for logical 

"1". 

This test guarantees operation free of input latch-up over the 

specified operatirig power supply voltage range. 

^setup '* d®'f'"8c' as the time prior to the fall of the clock. 

*hold '* defined as the time after the fall of the clock. 

^CC " ^-25 volts. 



SCHEMATIC DIAGRAM 



ENABLE O- 




-OVcc 



4 OQ 



-OGNO 



TO OTHER LATCH 



AC TEST FIGURES AND WAVEFORMS 



,vcc 



•PULSE 
GENERATOR 



T 



•PULSE 
GENERATOR 



T 



ENABLE Q 



84.5n 
f M ' V*A f O 0.28V 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8275 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



NOTES: 



1. 



D INPUT I 
10% 




ENABLE 

INPUT 

(SEE NOTE 5) 



*pd1{D-Q) 
OUTPUT Q 



OUTPUT Q 
<pdO(D-0)- 



.l-^tl 



Vi 



znir*" 



^90% 
1.6V 



90% 
, 1 



— *SETUP1- 

I 1 



.5V\| 



-^;i:2^°„^P^«SETUP0- 



£ 



I ,— ^ |-»— tpdO(E-Q) 

l*-*BdO D-Q ♦! "^ 



1/90% 9o%\ij / \i r 

!-• 1- *P2 ►I* 1-*P? -H ,_ . 

|-* -*pd1(E- 



\ 



— »^*pd1(E-Q)-*- 



/ 



*pdO(E-Q) 



•VoUT(l) 



-VoUT(O) 
\ VouT(O) 

■VoUT(O) 



The pulse generators have the following characteristics: V ^^ = 3V, t.| = tQ<10ns, and Z^^^ «50fi. For pulse generator A tp 1 = 

1ms and PRR = 500kHz. For pulse generator B, tp2 = 500ns and Prr = 1MHz. Positions of D-input and enable input pulses are 

varied with respect to each other to verify setup and hold times. 

Each latch is tested separately. 

C| Includes probe and jig capacitance. 

All diodes are 1N916. 

When measuring t^l (D-Q), tp^jO (D-Q), t-^jO (D-Q), and tp^^KP-Q), enable input must be held at logical 1. 



TYPICAL APPLICATION 



OUTPUT STROBING OF RIPPLE COUNTER TO ACHIEVE SYNCHRONOUS OUTPUT CHANGES 



CLOCK 
O 



DATA STROBE 
O 



DCO- 



Ddo- 



ONE SHOT 

T 8162 Y 

(t = 100 ns) 



RIPPLE 
COUNTER 



Aqut 



n 8280 „ 

"B 8281 OUT 



Br 



8288 
_ 8290 

"C 8291 Cqut 

8292 

8293 
"d DqUT 



"1 QUAD " 

LATCH 

8275 
°2 Q; 



Da 



Db 8250/51 

8230/31/32 
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signotics 



8'BIT SHin REGISTER 



PRODUCT AVAILABLE IN C TO 75 C TEMP RANGE ONLY. 



REFER TO PAGE 16 FOR A AND F PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8276 is a serial-in, serial-out 8-Bit Shift Register 
composed of eight R-S master slave flip-flops. This shift 
register has input gating and an internal clock driver. In 
addition, a data transfer inhibit input is provided. 

Data Input and Data Enable are gated through inputs A and 
B. An internal inverter provides the complimentary inputs 
to the first bit of the shift register. All inputs are fully 
buffered. Complementary Q and Q outputs are provided. 



DIGITAL 8000 SERIES TTL/MSI 



8276 



The internal clock driver/inverter causes the 8276 to shift 
data to the output on the positive edge of the input clock 
pulse, making the shift register compatible with the 8825 
J-K Binary and the 8828 Dual D type Binary. The register 
is inhibited from shifting data when the Transfer Inhibit 
line is high. The inhibit function is achieved by preventing 
data transfer from master to slave sections of the register 
elements when the inhibit line is used. 



LOGIC DIAGRAMS AND TRUTH TABLE 



BIT NUMBER ONE 



BIT NUMBER TWO 




MASTER FLIP-FLOP NO. 1 



SLAVE FLIP-FLOP NO. 1 



MASTER FLIP-FLOP NO. 2 



SLAVE FLIP-FLOP NO. 2 



DATA 
ENABLE* 

a" 

DATA 
INPUT* 



TRANSFER 
INHIBIT 



S Q 

C Ix 



O ^O 

O ^O 



S Q 

C Ix 

-IS 



Q 
C Ix 



S O 

c Ix 



tn 


tn+8 


A 
(Data Enable) 


B 
(Data Input) 


Q 




1 
1 



1 

1 





1 



*NOTE: These functions are interchangeable. 

'*NOTE: Transfer Inhibit prevents transfer of 

data from master to slave. 



NOTES: 

t^i = Bit time before clocl< pulse. 

^n-(-8 ~ ^'^ time after 8 clock pulses. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8276 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
INPUTS 


CLOCK 


TRANS. 
INHIBIT 


OUTPUTS 


"1" Output Voltage Q 


2.6 






V 


2.0V 




0.8V 


-800mA 


6,10 


"1" Output Voltage Q 


2.6 






V 


0.8V 




0.8V 


-BOOmA 


6.10 


"0" Output Voltage Q 






0.4 


V 


0.8V 




0.8V 


16mA 


7,10 


"0" Output Voltage Q 






0.4 


V 


2.0 V 




0.8V 


16mA 


7,10 


"0" Input Current 




















Data Input 


-0.1 




-1.6 


mA 


0.4V 










Clock Input 


-0.1 




-1.6 


mA 




0.4V 








Inhibit Input 


-0.1 




-1.6 


mA 






0.4V 






"1" Input Current 




















Data Inputs 






40 


HA 


4.5V 










Clock Input 






40 


HA 




4.5V 








Inhibit Input 






40 


HA 






4.5V 






Input Voltage Rating 


5.5 






V 


10mA 


10mA 


10mA 







TA = 25°CandVcc = 5.0V 





LIMITS 


TEST CONDITIONS 




CHARACTERISTICS 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
INPUTS 


CLOCK 


TRANS. 
INHIBIT 


OUTPUTS 


NOTES 


Power/Current Consumption 




205/39 


340/65 


mW/mA 










11 


Transfer Rate 


15 


20 




MHz 












Turn-on Delay 




















(Clock to Output) 




22 


33 


ns 










8 


Turn-off Delay 




















(Clock to Output) 




22 


33 


ns 










8 


Clock Pulse Width 


25 






ns 












Set Up Time (Logical) 




















"0" at A or B Input 


25 






ns 












Set Up Time (Logical) 




















"1" at A or B Input 


25 






ns 












Output Short Circuit Current 


-18 




-55 


mA 








ov 





NOTES: 
1. Ail voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow Is defined as into the terminal referenced. 
Positive logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 



2. 



should the isolation diodes become forward biased. 

6. Output source current is supplied through a resistor to 
ground. 

7. Output sink current is supplied through a resistor to Vqq. 

8. Refer to AC Test Figure. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. Clock input is driven by a 1kHz square wave for at least 
8 cycles prior to measurements. 

11. \/qq = 5.25V. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8276 



AC TEST FIGURE AND WAVEFORMS 



Vcc = 5.0V 

_L_ 



OUTPUT 



XT 

I 



1N916 84.5n 
—{^ VW O +2.6V 



90% 
CP 50% 
10%- 



--) H h- 

J\J\J\ 



18pF > Skn 



I 
1 I 



irui 
1 1N91I 



'SETUP-H 

JATA — / ^ 



■*HOLD 



25ns 



n 



18pF >5kn 



I 



1N916 84.5^ 

■VW 0+2.6V 



90% 
50% 



♦-tf 



*OFF-j— "Y 



50% tQN 



+\ 



••-Jl^ON / 



NOTES: 

1. Unused input connected to 2.6V 

2. Input pulse characteristics: 

3. Setup time = 25ns 
Hold time = 0ns 

CLOCK: 

Amplitude = 3.0V 

tr = tf = 5ns max 

PRR = 15 MHz, Pulse width = 25ns at 50% points 



INPUT: 

Amplitude = 3.0V 

tr = tf = 5ns max 

PRR = 7.5 MHz 

Pulse width = 25ns at 50% points 



TYPICAL INPUT/OUTPUT WAVEFORMS 



1 2 thru 7 8 9 thru 15 16 17 18 19 thru 23 24 25 26 27 

siw"--' iTn::juui::jinnjin::iuuinji 

'""'TA Jl I I 



._ri 



J — L 



NOTE: Input B is connected to 2.6V. Transfer Inhibit Connected to OV 
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DUAL 8-BIT SHIFT REGISTER 



PRODUCT AVAILABLE IN 0°C TO +75°C TEMP RANGE ONLY. 



REFER TO PAGE 16 FOR B AND E PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8277 is a dual 8-Bit Shift Register which provides the 
designer with sixteen (16) bits of serial storage operating at 
a typical shift rate of 20MHz. Features of the 8277 are: 



DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE 



8277 



1. TRUE and COMPLEMENT outputs are provided on each 
register's eighth bit. 

2. Positive edge triggering on clock input. 

3. SEPARATE CLOCK lines (pins 7 and 10) for each 8-bit 
register are provided as well as a COMMON CLOCK line 
(pin 9) for all sixteen storage bits. 

4. Common RESET (pin 1). 

5. AND-OR gating to the input of each 8-bit register is 
provided to accomplish the multiplex function. 

6. Direct replacement for 9328. 



DS 


Do 


Dl 


Reset 


Function 








X 


1 


Shift in "0" 





1 


X 


1 


Shift in "1" 


1 


X 





1 


Shift in "0" 


1 


X 


1 


1 


Shift in "1" 


X 


X 


X 





Reset "Q" to "0" 



LOGIC DIAGRAM 



n^ ^„ , ,, J V 
































T_! 


































Q7A 

<> 

Q7A 


°s°' t ^ L— • i— ^~^ 






1 1 




1 1 




1 1 




1 1 




1 1 




1 1 




1 1 


J ' 


1 i 




rrP^ ' 


1 


1 


1 


1 


1 


1 


1 




1 r- J 




Q,_ 


CLOCK ^ 




o" 1 


COMMON O— - 




r~""> 


1 1 




I 1 




1 1 




1 1 




I 1 




1 1 




1 T 




I 1 


1 
Q7B 






\J1 


^S° 




U>-=Q^i>- 


CLOCK 
SEPARATE 









^ 1 


1 


1 


1 


1 


' 1 


1 


1 


i_^ ■ ... 





ELECTRICAL CHARAC 


TERIl 


5TICS 


(Over Recommended Operating Temperature And Voltage) 








LIMITS 








TEST CONDITIONS 






CHARACTERISTICS 














NOTES 


IVHN. 


TYP. 


MAX. 


UNITS 


DATA 
Di.Do 


DATA 
SELECT 


CLK 
COMMON 


CLK 
SEP 


RESET 


OUTPUTS 


"1" Output Voltage (Q) 


2.6 


3.5 




V 


2.0V 


2.0V 


Pulse 


0.8V 


2.0V 


-800mA 


6 


"1" Output Voltage (Q) 


2.6 


3.5 




V 


O^V 


2.0V 


0.8V 


Pulse 




-800mA 


6 


"0" Output Voltage (Q) 






0.4 


V 


0.8V 


0.8V 


Pulse 


0.8V 




16mA 


7 


"0" Output Voltage (Q) 






0.4 


V 


2.0V 


0.8V 


Pulse 


0.8V 




16mA 


7 


"0" Input Current 
























Data, Reset, Data Select 






-1.6 


mA 


0.4V 


0.4V 






0.4V 






Clock Separate 






-1.6 










0.4V 








Clock Common 






-3.2 


mA 






0.4V 










"1" Input Current 
























Data, Reset, Clock Separate 






40 


HA 


4.5V 


4.5V 




4.5V 


4.5V 






Clock Common 






80 


HA 






4.5V 










Power/Current Consumption 






540/ 
103 


mW 
mA 














11 


Input Voltage Rating 
























All Inputs 


5.5 






V 


10mA 


10mA 


10mA 


10mA 


10mA 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8277 



Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
DvDo 


DATA 
SELECT 


CLK 
COMMON 


CLK 
SEP 


RESET 


OUTPUTS 


Turn-on Delay 
Clock To Output 
Reset To Output 

Turn-off Delay 
Clock To Output 
Reset To Output 

Clock Pulse Width 

Shift Rate 

Data Set-up Time 

Data Hold Time 


15 
15 


25 
25 

25 
25 

20 

20 

5 


40 
40 

40 
40 

30 
10 


ns 
ns 

ns 
ns 
ns 
MHz 
ns 
ns 














10 
10 

10 
10 
10 
10 
10 
10 



NOTES: 

1. All voltage measurments are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive Logic Definitions: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 

AC TEST FIGURE AND WAVEFORMS 



10. 

11. 



isolation diodes become forward biased. 

Output source current is supplied through a resistor to ground. 

Output sink current is supplied through a resistor to Vqq- 

Manufacturer reserves the right to make design and process 

changes and improvements. 

Clock input is driven by a 1 kHz square wave for at least 8 cycles 

prior to measurement. 

Refer to AC Test Figure. 



V 



CC 



= 5,25V 



O5.0V 



OOUT 




CLOCK PULSE: 
P.A. = 3.0V 



1N914 84.5n 
*-f^— VW— O +2.6V 



— ^ 1-^ |'*~*f |-^50ns-^ 

I _Ji5nsU-P.W. T^-Tf-5ns 



*SETUP 



1N914 84.5n 
' »-|^ — WV— O +2.6V 



•=• — OOUT 



I - * *hold"~^ 

-H^ h- 



F 



1-5V toFF 



NOTES: — ■=■ 

1. Each register Is tested separately. 

2. All T delay measurements taken at 1.5V level. 

3. Tie all unused inputs to 2.6V. 

4. 18 pF on outputs includes probe and jug capacitance. 



\_l \ r^ DATA PU 
~Tl \ I PA. = 3.0' 
' » ' P.R.R. = 7 



1.5V tQN 



~l \ I \ ^r = Tf = 

— ^-— ^ / \ ]!SETUP" 

I \ / \ 'hold- 



LSE: 
= 3.0V 

5 MHz 
P.W. = 25 ns 
T, = T* = 5 ns 

= 25 ns 
ns. 



TYPICAL APPLICATION 





8-BIT SERIAL ADD/SUBTR ACTOR 














SERIAL 








CARRY F/F 1 






AUGEND/MINUEND 












i 






Dl 

Do Q 

DS 






Xi SUM 

Cn 

8268 
Y Co 






R 
K "Q 

C 8822 

(1/2) 

J 

S 




DATA 




















" 




























^ 






1 ^^^" 




< 

CL( 






8277 






r^ ^^ 






A 


3DEND/SUBTRAHEN 


U 








Do Q 
Ds 




1 1 V 1 


















1 >— ' 






^T— / 










f> 
















h 


■=• 










O 

ADD/SUB 
CONTROL 
ADD = "0" 
SUB = "1" 


* 






> 
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BignntiBS 



BCD DECADE COUNTER/STORAGE ELEMENT 
4-BIT BINARY COUNTER/STORAGE ELEMENT 



REFER TO PAGE 17 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8280 
8281 



DESCRIPTION 

The 8280 Decade Counter and 8281 16-State Binary 
Counter are four-bit subsystems providing a wide variety 
of counter /storage register applications with a minimum 
number of packages. 

The 8280 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications. 

The 8281 Binary Counter may be connected as a divide-by- 
two, eight, or sixteen counter. 

LOGIC DIAGRAMS 



Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state. A "1 " or 
"0" at a data input will be transferred to the associated 
output when the strobe input is put at the "0" level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A "0" on the reset 
line produces "0" at all four outputs. 

The counting operation is performed on the falling (negative- 
going) edge of the input clock pulse, however there is no 
restriction on the transition time since the individual 
binaries are level-sensitive. 



8280 



CLOCK 2 



DATA STROBE 



7C>- 



-!< 



L^ 



'i'Wwm m 



8281 



DATA STROBE 



TO 



"-K 



-K 



vWWm flip 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8280/81 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 





LIMITS 


TEST CONDITIONS 




CHARACTERISTICS 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 

2 


OUTPUTS 


NOTES 


"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


2.0V 


2.0V 




Output 


-800mA 


7 


(All Outputs) 


















A 






"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


0.8V 




Output 


16mA 


8 


(All Outputs) 


















A 






"0" Input Current 
























Strobe 


-0.1 




-1.6 


nriA 


0.4V 














Data Inputs 


-0.1 




-1.2 


mA 




0.4V 












Reset 


-0.1 




-3.2 


mA 






0.4V 










Clock 1 


-0.1 




-3.2 


mA 








0.4V 








Clock 2 (8280) 


-0.1 




-3.2 


mA 










0.4V 






Clock 2 (8281) 


-0.1 




-1.6 


mA 










0.4V 






"1" Input Current 
























Strobe 






40 


mA 


4.5V 














Data Inputs 






40 


mA 




4.5V 












Reset 






80 


mA 






4.5V 










Clock 1 






80 


HA 








4.5V 








Clock 2 (8280) 






80 


HA 










4.5V 






Clock 2 (8281 ) 






80 


HA 










4.5V 






Power/Current Consumption 




184/35 


236/45 


mW/mA 






OV 


OV 


OV 




12 


Input Voltage Rating 
all Inputs 


5.5 






V 


10mA 


10mA 


10mA 


10mA 


10mA 




10 


Output Short Circuit Current 


-10 




-60 


mA 


OV 


L _ 








OV 





Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 

2 


OUTPUTS 


Clock Mode T^^ Delay 
























Bit A, B, C, D 




15 


25 


ns 














11 


Clock Mode Tq^^ Delay 
























Bit A, B, C, D 




15 


25 


ns 














11 


Data/Strobe tg^ Delay 
























Bit A, B. C, D 




25 


35 


ns 














11 


Data/Strobe t^ff Delay 
























Bit A, B, C, D 




30 


40 


ns 














11 


Toggle Rate 


20 


25 
20 
20 
30 
50 


35 
35 
40 
75 


MHz 

ns 

ns 

ns 

ns 










AquT 
AOUT 
AOUT 
AOUT 




11 
11 
11 
11 
11 


Strobe Hold Time 


Reset Hold Time 


Strobe Release Time 


Reset Release Time 



NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current flow is defined as into the terminal re- 
ferenced. 

Positive NAND logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 



4. 



5. 



should the isolation diodes become forward biased. 

6. Measurements apply to each output and the associated data 
input independently. 

7. Output source current is supplied through a resistor to 
ground. 

8. Output sink current is supplied through a resistor to Vqq. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. Each input is tested separately. 

11. Refer to AC Test Figures. 

12. \/qq = 5.25V. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8280/81 



TYPICAL OUTPUT CHARACTERISTICS 



Nv 












V 


+125°C 










^ 


N\ 














VN, 












^ 


X! 










s 


\N 


N 










\ 


sX 


N. 










\ 


X 



10 15 

Un.ir^o (mA) 



20 25 30 



.£ 

"^ 40 

z 























+12S°C 










/ 


y^"^ 


+25°C 








/^ 










i 


f 




-55°C 




-^ 








/ 










1, 


f 























0.2V 0.4V 0.6V 0.8V 1.0V 

Vj,£(VOLTS) 



SCHEMATIC DIAGRAM 



STROBE o- 




DATA 
-o INPUT 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8280/81 



AC TEST FIGURES AND WAVEFORMS 




TOGGLE RATE 



8280 



A B C D 



PULSE 
GENERATOR 



(►< 



Cp2 

Aqut 

CquT 
DquT 



GND 

-X- 



'*! 



23456789 10 

'N""^ rijiriJinjinnrLrL 



84.5^2 
-|C3 ^'^'^< — O 2.6V 



TO 

' LOAD 
CIRCUITS 



I 



24 pF 




J — L 



8281 



CIRCUIT UNDER TEST 



h 



2 3 4 5 6 7 8 9 10111213141516 

injuuuuifuuuuinnjui 
AouTPUT rLrLrinrLrLrLrL 



INPUT PULSE: 

Amplitude = 2.6 V 

t - = 25ns, t = 25ns, 

t = t , = 5ns max. 
r f 




CLOCK MODE ton/toff DELAY 




-»M to„ /^ 1.5V 



- TO OUTPUTS 






24pF> 5K 




r 



*on ^"'^ *off ^"^^ measured from the 
clock input of each binary to the Q 
output of that binary. 
Each Q output will be loaded with 
the following load circuit: 



INPUT PULSE: 
Amplitude = 2.6V 
P.W. = 30ns 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8280/81 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



Vcc 
o 



DATA/STROBE to„/to„ 



STROBE 

PULSE 

GENERATOR 



H3|Rd 



►— — — Sj 
•5inO-o cpi 



Cp2 



Aqut 



to outputs 



-Kl- 



24pF > '5K 



r 




DATA 

PULSE 

GENERATOR 



Strobe, P.A. = 2.6V 

P.W. = 300ns, 50% to 50% 
PRR = 1 MHz 



Data, 



P.A. 


= t = 5n 
= 2.6V 


P.W. 


" 500ns 


PRR 


= 500 KHz 


t 
r 


= t^ = 5ns. 



NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corpora- 
tion IVIodel 75A-S8 Capacitance Bridge or equivalent, f = 1 MHz, Vg^ = 25 niV^^g. 

3. All diodes are 1N91 6. 



MINIMUM STROBE PULSE WIDTH 



PULSE 
GENERATOR 



PULSE 
GENERATOR 



i-^ 



Vcc ^2 

RESET 

''strobe . 

Aqut 



BquT 
CquT 

dqut 




84.5n 
M— VW — 02.6V 



— *J PWl-"— U-PW-»-l 

STROBE -^1 15!/ v! I !/ 

1.5V\| y/l.5\4 I /1.5V 

Da,b,c,d- 



OUTPUTS ■ I A 
A,B,C,D I 




INPUT PULSE: 
Amplitude = 2.6V 
t, = t* = 5ns. 



MINIMUM RESET PULSE WIDTH 







—J 1 










^ A 










Vcc C2 

RESET 
^STROBE 

Ci Aqut 
Da Bout 

''b Cqut 
Dc DquT 
Do 






PULSE 
GENERATOR 






•1 ' 


•o^-o-c 

1 






51 < 








± 






- 

























I I 



— J y- 




W — v^v — 02.6V 



OUTPUTS 
A,B,C,D 



INPUT PULSE: 
Amplitude = 2.6V 
t, = tx = 5ns max. 



\ 



Note: Outputs must be previously brought 
high by placing a "0" on the D strobe input. 
A pulse generator may be substituted for the 
switch. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8280/81 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



Stl^OBE/R£S^T RELEASE TIME 




84.5^ 
-fCJ— VA-02.6V 



STROBE/RESET 



A 



CLdCK 



\: 



RELEASE L 

I TIME I 



Ao 



/ 



NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include ji^ and probe 
capacitance. Capacitance as measured on Boonton Electronic 
Corporation Model 75A-S8 Capacitance Bridge or ettuivalent. 

f =1 MHz, Vac=25mV^rns- 

3. All diodes are 1N91 6. 



Clock, Strobe/Reset: 

AmpI = 2.6V 

tr = tf = 5 ns max. 

PfiR = 1 MHz 50% Duty Cycle. 



TYPICAL APPLICATIONS 



VARIABLE MODULUS COUNTER 



A, B, C, O, 
® ® (» (|) 



<fe- 




Da Ob Dc Dp 



1 ^ ' ^ ' 



^Dt 



A B C D 



Da °B "c Dp 



TOVcc 




OUT 



^UJ. 



STROBE 
.1 ■% 



CLOCK 



OTJ 



TIMING DIAGRAM 



1 2 3 4 6 6 7 8 9< 10 11 12 13 14 IS 16 17 1 2 



CLOCK 
Dl 



JUlXllXJlXIULJlXllXfL^^ 

J — U — L 
— I r 



n 



STROBE - OUT 



"LT 
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SfgilDtiES 



BINARY HEXADECIMAL AND BCD DECADE, 
SYNCHRONOUS UP/DOWN COUNTERS 



REFER TO PAGE 17 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8284 
8285 



DESCRIPTION 

The Up/Down Counter is a monolithic MSI circuit con- 
taining gates and binaries interconnected to provide a bi- 
directional divide-by-ten (decade) or divide-by-sixteen (hex- 
adecimal) result as a function of the clock input. 
The output code of the decade up/down counter is the 
commonly used BCD (8421) code, and the output sequence 
generated is the binary equivalent of the decimal numbers 
through 9. 

The hexadecimal up/down counter provides the output 
sequence through 15 which is presented in a weighted 
binary code (8421). 

Set and Reset on the binary elements provide asynchronous 
entry with respect to the clock line, causing a count of 
"0" or "15" (8284) or of "0" or "9" (8285), and also 
inhibit propagation of count enable data. 

LOGIC DIAGRAM 



Entry and propagation of data is performed in a syn- 
chronous manner with the clock line, which is active on its 
negative going excursion. The input from a previous stage 
or other source is channeled through "Carry In" and its 
propagation can be inhibited by the "Count Enable" line. 
"Carry In" and "Count Enable" input duality gives added 
flexibility in multiple package cascading applications. 

Direction of the counter is steered from a single line 
(Up/Down), where a "0" level will cause a "down" count 
and a "1" level will accomplish an "up" count. 

All Q outputs of the four binaries are brought to the out- 
side world, together with the Q output of the most 
significant binary (Q4) and the Carry Out. 



CARRY IN e~ 

RESET o- 

SETO- 



COUNT 
ENABLE ' 



I 



mi> 



p- 





SdRd 

Q 

T 




Sd Rd 

Q 



-oQl 
-0Q2 
-0Q3 
-oQa 




CARRY 
OUT 



CARRY IN o— f 



COUNT o- 
ENABLE 



A 



O 



i>- 





ShR, 



Q2 Q3 Q4<^^<=(]^^^^ 



-0Q1 



■^Q^ 




CARRY 
OUT 



TO POINTS SHOWN 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8284/85 



ELECTRICAL CHARACTERISTICS (Over Reconri mended Operating Temperature 


And Voltage) 








LIMITS 




TEST CONDITIONS 






CHARACTERISTICS 










NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


SET 


RESET 


UP/DOWN 


COUNT 
ENABLE 


CLOCK 


CARRY 
IN 


OUTPUTS 


"1" Output Voltage 


























Q^ , Q4, Carry Out 


2.6 






V 


0.8V 


2.0V 


2.0 V 






2.0V 


-800mA 




Qj, 03, (8284) 


























Gj. 03 (8285) 


2.6 






V 


Pulse 




0.8V 








-SOOjuA 




Q4 


2.6 






V 


2.0V 


0.8V 










-800mA 




"0" Output Voltage 


























0^,02,03,04 and 


























Carry Out 






0.4 


V 


2.0 V 


0.8V 








0.8V 


9.6mA 




^4 






0.4 


V 


0.8V 


2.0V 










9.6hnA 




"1" Input Current 


























Carry In 






120 


mA 


Pulse 




5.0 V 






4.5V 






Set 






200 


mA 


4.5V 


Pulse 














Reset 






40 


mA 


Pulse 


4.5V 














Count Enable 






40 


juA 








4.5V 










Clock and Up/Down 






40 


mA 






4.5V 




4.5V 








"0" Input Current 


























Carry In 






3.2 


mA 


Pulse 




OV 






0.4V 






Set 






6.4 


mA 


0.4V 
















Reset 






6.4 


mA 




0.4V 














Count Enable 






1.6 


mA 








0.4V 










Clock 






1.6 


mA 










0.4V 








Up/Down 






1.6 


mA 






0.4V 












Input Latch Voltage 


























Carry In 


5.5 






V 




OV 


5.0V 


OV 




10mA 






Reset 


5.5 






V 




10mA 




OV 




OV 






Set 


5.5 






V 


10mA 






OV 




OV 






Count Enable 


5.5 






V 


OV 






10mA 




OV 






Up/ Down 


5.5 






V 






10mA 












Output Short Circuit 


























Current 


-20 




-70 


mA 














OV 





Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


























MIN. 


TYP. 


MAX. 


UNITS 


SET 


RESET 


UP/DOWN 


COUNT 
ENABLE 


CLOCK 


CARRY 
IN 


OUTPUTS 




Power Consumption 




315 


420 


mW 
















12 


Propagation Delay 


























Iqp Clock to O4 & O4 




32' 


45 


ns 
















7 


tQ„ Clock to 0^,02,03 




28 


40 


ns 
















7 


toff Clock to 0„. Or, 




25 


35 


ns 
















7 


ton Reset to 0„ 




24 


35 


ns 
















7 


toff Set to On 




15 


25 


ns 
















7 


ton Reset to On 




32 


45 


ns 
















7 


ton Carry In to Carry Out 




15 


25 


ns 
















7 


toff Carry In to Carry Out 




20 


30 


ns 
















7 


Clock Min. "1" Interval 


20 


15 




ns 
















7 


Count Rate 


20 


30 




MHz 


















Carry In, Count Enable, 


























& Up/Down Set-up Time 




15 


25 


ns 


















Carry In, Count Enable 


























& Up/Down Hold Time 







2 


ns 


















Set/Reset Pulse Width 




20 


25 


ns 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8284/85 



NOTES: 

1. All voltage measurennents are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive NANO Logic Definition: 

"UP" Level = "^". "DOWN" Level = "0". 

5. Output source current is supplied through a resistor to 
ground. 
Output sink current is supplied through a resistor to Vqq. 



6. 



7. Refer to AC Test Figure. 

8. This test guarantees operation free of input latch-up over 
the specified operating supply voltage range. 

9. Manufacturer reserves the right to make design and process 
changes and improvements. 

10. Connect Q^ to count enable, set the counter (1001), and 
count down. The counter will halt at BCD-7 (01 11). 

11. Pulse is normally at +4.0 volts, falling to volts for at least 
100 nsec, 

12. Vq^ = 5.25 volts. 



AC TEST FIGURES AND WAVEFORMS 



MODE OF OPERATION 





8284 
8285 


Binary Synchronous Up/Down Counter 
BCD Synchronous Up/Down Counter 






SET 


RESET CARRY IN 


COUNT 
ENABLE 




FUNCTION 




UP/DOWN 


A. Asynchronous 

8284 Only 

8285 Only 


1 




X 

1 X 
1 X 


X 
X 
X 


X 
X 
X 


"0" (0 0) 

"15" (1111) 

"9" (10 1) 


B. Synchronous 


1 


1 


X 


X 


Hold * 




1 
1 


1 X 
1 1 



1 


X 



Hold * 

"Down" Count * 




1 


1 1 


1 


1 


"Up" Count * 



•Function is synchronous with NEGATIVE going transition of the Clock pin. 
X = don't care. 
CARRY OUT 



Carry Out8284 = Ca''''V •" (Ql Q2Q3Q4 UP + Q-j ^2^3^ DOWN 



Carry Out8285 = Carry In (Q-j Q4 UP + Q-| 02^3^ DOWN 



CLOCK MODE (ton AND toff) 




5in 



^eoa 

y -4 • • * |" |^— WV-O 2.6V 
18pf= 

TYPICAL LOAD 
=r EACH OUTPUT 



^u- 




Reset Tied To Vqq 
Si' Position 1 
82' Position 1 



PULSE A 

Pulse Amplitude = 2.6V 
Pulse Width(o) = 25ns at 1.5 V 
Frequency = 5 MHz 
t r = tf « 5ns at 1 0% 
to 90% Points 



PULSE A 




Set Tied To Vqc 
Si' Position 2 
S2' Position 2 



PULSE B 

Pulse Amplitude = 2.6V 
Pulse Width = 25ns at 1 .5V 
Frequency = 5 MHz 
t r = tf = 5ns at 1 0% 
to 90% Points 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8284/85 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



SET/RESET MODE (ton and ^off) 








PULSE B- 

Ql,2,3,OR4- 
tON- 



TYPICAL LOAD 
■±r rt EACH OUTPUT 



"T\ 






04—1^ ^ 



04- 
*OFF- 



Pulse A and B 

Pulse amplitude = 2.6V 

Pulse width (0) =25ns 

Frequency =5MHz 

t^ = tf =5ns at 10% to 90% points 



CARRY IN/CARRY OUT (ton and toff) 



vcc 




COUNT ENABLE 


CARRY OUT 


CLOCK 




SET CARRY OUT 


— 1— 1 • 


CARRY IN 


L J 


UP/DOWN 


<5k 


RESET 






Carry in pulse 

Pulse amplitude = 2.6V 

Pulse width (0) = 50ns 

Frequency =10MHz 

t^ = tf =5ns at 10% to 90% points 



TYPICAL APPLICATIONS 



SYNCHRONOUS EXPANSION UP/DOWN COUNTERS 



OUTPUTS 



Vcc o- 

COUNT CONTROL O- 



COUNT ENABLE 

CARRY IN CARRY OUT 

UP/DOWig CLOCK 



UP/DOWN CONTROL O- 



CLOCKO- 



OUTPUTS 



n 



COUNT ENABLE 

CARRY IN CARRY OUT 

UP/DOM -, ru^^ 



OUTPUTS 



COUNT ENABLE 

CARRY IN CARRY OUT 

UP/DOm CLOCK 



r 



OUTPUTS 



n 



COUNT ENABLE 

CARRY IN CARRY OUT 

UP/DOWKi CLOCK 
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signotiES 



DIVIDE-BY-TWELVE 
COUNTER/STORAGE ELEMENT 



REFER TO PAGE 17 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8288 Divide by Twelve Counter is a four-bit subsystem 
consisting of divide by two and divide by six counters in a 
14 pin package. For Divide-by-Twelve operation, output A 
is connected externally to the clock 2 input. 



The 8288 has strobed paralleled data entry capability so 
that the counter may be preset to any desired output state. 
A "1" or "0" at a data input will be transferred to the 
associated output when the strobe input is put at a "0" 
level. For additional flexibility, the 8288 is provided with a 
common reset. A "0" on the reset line produces "0" at all 
four outputs. 



The counting operation is performed on the falling (nega- 
tive going) edge of the input clock pulse, however, there is 
no restriction on transition time since the individual 
binaries are level sensitive. The data strobe and reset func- 
tions are asynchronous with respect to the clock. The 8288 
is compatible with all Signetics 8000 series elements. 

LOGIC DIAGRAM 



DIGITAL 8000 SERIES TTL/MSI 

TRUTH TABLE* 



8288 











OUTPUT 




Count 


D 


C 


B 


A 



















1 

















2 








1 









3 








1 








4 





1 












5 





1 











6 





1 


1 









7 





1 


1 








8 


1 















9 


1 














10 


1 





1 









11 


1 





1 








♦Connected for Divide-by-Twelve 




operation (output A connected to 


CP2) 



DATA STROBE 



O 




Q 



m 



Da 



133 



SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8288 



ELECTRICAL CHARACTERISTICS (Over Recommended Operatrng Temperature And Voltage) 








LIMITS 




TEST CONDITIONS 




CHARACTERISTICS 








NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 

2 


OUTPUTS 


"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


2.0V 


2.0V 




Output A 


800mA 


6,7 


"0" Output Voltage 






0.4V 


V 


0.8V 


0.8V 


0.8V 




Output A 


16mA 


6,8 


"0" Input Current 
























Data Strobe 


-0.1 




-1.6 


mA 


0.4V 




5.25V 










Data Inputs 


-0.1 




-1.2 


mA 




0.4V 












Reset 


-0.1 




-3.2 


mA 


5.25V 




0.4V 










Clock 1 


-0.1 




-3.2 


mA 








0.4V 








Clock 2 


-0.1 




-1.6 


mA 










0.4V 






"1" Input Current 
























Data Strobe 






40 


mA 


4.5V 




OV 










Data Input 






40 


HA 




4.5V 












Reset 






80 


mA 






4.5 










Clock 1 






80 


mA 








4.5V 








Clock 2 






80 


mA 










4.5V 







Ta = 26" C and Vqc = 5.0V 





LIMITS 


TEST CONDITIONS 


NOTES 


CHARACTERISTICS 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 

1 


CLOCK 
2 


OUTPUTS 


Clock Mode t^^ Delay 
























Bit A, B, C. D 




15 


25 


ns 














9 


Clock Mode t^ff Delay 
























Bit A, B, C, D 




15 


25 


ns 














9 


Data/Strobe t^^ Delay 
























Bit A. B, C, D 




25 


35 


ns 














9 


Data/Strobe t^^f Delay 
























Bit A, B, C, D 




30 


40 


ns 














9 


Toggle Rate 


20 


25 




MHz 














9 


Strobe Hold Time 




25 


35 


ns 




0.8V 


2.0V 


2.0V 


Output A 






Reset Hold Time 




20 


35 


ns 


2.0V 


0.8V 




2.0V 


Output A 






Strobe Release Time 




30 


40 


















Reset Release Time 




50 


75 


ns 
















Power/Current Consumption 




184/35 


236/45 


mW/mA 






OV 


OV 


OV 




11 


Input Voltage Rating 
























Data Strobe 


5.5 






V 


10mA 














Data inputs 


5.5 






V 




10mA 












Reset 


5.5 






V 






10mA 










Output Short Circuit Current 


-10 




-60 


mA 


OV 










OV 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8288 



NOTES: 

1 . All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current flow is defined as into th^ terminal referenced. 

4. Positive NAND Logic definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 



limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. Measurements apply to each output and the associated data 
input independently. 

7. Output source current is supplied through a resistor to ground. 

8. Output sink current is supplied through a resistor to Vqq. 

9. Refer to AC Test Figures. 

10. Manufacturer reserves the right to make design and process 
changes and improvements. 

1 1 . Vqq = 5.25 volts. 



SCHEMATIC DIAGRAM 



Vcco- 



STROBE o- 



8288 BASIC BINARY 



I 7on;: 




■ DATA 
INPUT 



AC TEST FIGURES AND WAVEFORMS 




NOTE: Input pulse notations apply 
unless otherwise specified. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8288 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



TOGGLE RATE 



INPUT 
O 



PULSE 
GENERATOR 



A B C D 
O Q O O 



'B 

♦a* 



i>0 Rq 



-<5 C 



Cp2 



Aqut 



INPUT 



TO LOAD 
'CIRCUITS 



-r 24 pF 



1 12 3 4 5 6 7 8 9 10 11 12 

LruumrLJinnjirLrL 
AouTPUT jnjij~Lnj~LrL 

B OUTPUT I I I I I L 

C OUTPUT I 1 

D OUTPUT I L 



GND 

? 

CIRCUIT UNDER TEST 



INPUT PULSE: 
Amplitude = 3.4V 
t^ = 100ns 
t^ = 20ns 
tg = 300ns 



CLOCK MODE t^n/toff DELAY 




24 pF 



r 



t„« -/♦1.5V- 



tjj^ and tpi^f are nneasured from the 
clock Input of each binary to the Q 
output of that binary. 
Each Q output will be loaded with 
the following load circuit: 



INPUT PULSE: 
Amplitude = 2.6V 
P.W. = 30ns 
t^ = tf = 5ns 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8288 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



DATA/STROBE ton toff 



STROBE 

PULSE 

GENERATOR 



;5inO-o 



"OUT 

Bout 
Cqut 

°OUT 



- TO OUTPUTS 





NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe 
capacitance. Capacitance as measured on Boonton Electronic 
Corporation Model 75A-S8 Capacitance Bridge or equivalent. 
f=1MHz, V3^=25mF,^3. 

3. All diodes are 1N914. 



STROBE HOLD TIME 



DATA 

PULSE 

GENERATOR 



B 
250nsMAX- 



Dc 



"OUT 

Bout 
Cqut 

DquT 



1.SV\ ; / 1.5V 



"a, B, C, d- 



/l.SV 







A With all outputs initially "0", output 
shall have a "0" to "1" transition. 

B With all outputs Initially "1", outputs 
shall have a "1" to "0" transition. 

Amplitude = 2.6V (from Pulse Generator) 
tf = tf = 50 ns 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8288 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



MINIMUM RESET PULSE WIDTH 




PW 

I I 
I I 



—J J— 

LSV-V -+- 1.5 



OUTPUTS 
A,B,C,0 



\ 



INPUT PULSE: 

Amplitude = 2.6V 

t|. = tf = 5ns max. 

Note: Outputs must be previously brought 

high by placing a "0" on the D strobe input. 

A pulse generator may be substituted for the 

switch. 



STROBE/RESET RELEASE TIME 



PULSE 
GENERATOR 



PULSE 
GENERATOR 





84.5U 
-|^ Vs/V— 2.6V 



STROBE/RESET J 


^.5V 


CLOCK 






X'^" 




RELEASE |^_ 
TIME 1 


Ao 


/ 



Clock, Strobe/Reset Amplitude = 2.6V 

t^ = tf = 5ns max, PRR = 1MHz 50% Duty Cycle. 



NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corporation 
Model 75A-S8 Capacitance Bridge or equivalent, f = 1MHz, V,^ = 25m V,^,,. 

3. All diodes are 1Ngi6. 
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SigilDtiES 



PRESETTABLE HIGH SPEED 
DECADE/BINARY COUNTER 



REFER TO PAGE 17 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8290 
8291 



DESCRIPTION 

The 8290 Decade Counter and 8291 Binary Counter are high 
speed devices providing a wide variety of counter /storage 
register applications with a minimum number of packages. 

The 8290 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications. 

The 8291 Binary Counter may be connected as a divide-by- 
two, four, eight, or sixteen counter. 

Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state. A "1" 

LOGIC DIAGRAMS AND TRUTH TABLES 



or "0" at a data input will be transferred to the associated 
output when the strobe input is put at the "0" level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A "0" on the reset 
lines produces "0" at all four outputs. 

The counting operation is performed on the falling (nega- 
tive going) edge of the input clock pulse. 

Triggering requirements are compatible with any of the 8000 
Series elements. 

The various counter arrangements, as well as additional 
applications suggestions may be found in the Signetics 
Handbook "DESIGNING WITH MSI -Counters and Shift 
Registers Vol. 1. 



8290 



Bi-Quinary (5-2) 


Input 


Ao 


Bo 


Co 


Do 



1 
2 
3 
4 
5 
6 
7 
8 
9 



1 

1 



1 



1 







1 
1 





1 
1 









1 






1 










DATA STROBE 



—U^ ^. 



O 



Ptor^ 



m w w w 



Decade (BCD) 


Input 


Ao 


Bo 


Co 


Do 

















1 













2 





1 








3 




1 








4 








1 





5 







1 





6 





1 


1 





7 




1 


1 





8 











1 


9 










1 





B 


inarv 






Input 


Ao 


Bo 


Co 


Do 

















1 


1 











2 





1 








3 


1 


1 








4 








1 





5 


1 





1 





6 





1 


1 





7 


1 


1 


1 





8 













9 


1 










10 





1 







11 


1 


1 







12 








1 




13 


1 





1 




14 





1 


1 




15 


1 


1 


1 





8291 



DATA STROBE 



TO 



I t[t Lit W ut W Ljt ^W ut 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8290/91 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 





LIMITS 


TEST CONDITIONS 


NOTES 


CHARACTERISTICS 
























MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 

2 


OUTPUTS 




"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


2.0V 


2.0V 






-200mA 


6.8 


"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


0.8V 






9.6mA 


6,9 


"0" Input Current 
























Data Strobe 


-0.1 




-1.6 


mA 


0.4 




5.25V 










Data Inputs 


-0.1 




-1.2 


mA 




0.4 












Reset 


-0.1 




-2.8 


mA 


5.25V 




0.4 










Clock 1 


-0.1 




-4.8 


mA 


5.25V 






0.4 








Clock 2 (8290) 


-0.1 




-4.8 


mA 


5.25V 








0.4 






Clock 2 (8291) 


-0.1 




-2.4 


mA 


5.25V 








0.4 






"1" Input Current 
























Data Strobe 






40 


iuA 


4.5V 




O.OV 










Data Inputs 






40 


HA 




4.5V 












Reset 






80 


HA 


O.OV 




4.5V 










Clock 1 






80 


mA 


O.OV 






4.5V 








Clock 2 (8290) 






120 


HA 


O.OV 








4.5V 






Clock 2 (8291) 






80 


mA 


O.OV 








4.5V 






Output Short Circuit Current A 


-20 




-70 


mA 












O.OV 


13 


B, C, D 


-10 




-60 


mA 


O.OV 










0.0V 


13 


Input Voltage Rating 
























Data Strobe 


5.5 






V 


10mA 














Clock 1 & 2 


5.5 






V 








10mA 


10mA 






Data Inputs 


5.5 






V 




10mA 












Reset 


5.5 






V 






10mA 











TA = 25°Cand Vcc = 5.0V 





LIMITS 




TEST CONDITIONS 




CHARACTERISTICS 










NOTES 
























MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 
2 


OUTPUTS 




Power Consumption/ 




190/ 


255/ 


mW/ 






O.OV 


O.OV 


O.OV 




13 


Supply Current 




36.5 


48.5 


mA 
















Strobe Pulse Width 




15 




ns 










^OUT 




9 


Reset Pulse Width 




25 




ns 










^OUT 




9 


Strobe/ Reset Release Time 




20 




ns 










^OUT 




9 


Clock Mode t^^ Delay 
























Bit A 




12 


25 


ns 














9 


Bits B, C, D 




15 


30 


ns 














9 


Clock Mode t ^ff Delay 
























Bit A 




12 


23 


ns 














9 


Bits B. C, D 




15 


25 


ns 














9 


Strobed Data t q^ Delay 
























(All Bits) 




31 


42 


ns 














9 


Strobed Data t Qff Delay 
























(All Bits) 




33 


42 


ns 














9 


Toggle Rate 


40 


60 




MHz 














9 


Clock Mode Switching Test 






75 


ns 














9,11 



NOTES: 
1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive NAND Logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



2. 



6. Measurements apply to each output and the associated data 
input independently. 

7. Output source current is> supplied through a resistor to 
ground. 

8. Output sink current is supplied through a resistor to ^qq- 

9. Refer to AC Test Figures. 

10. Manufacturer reserves the right to make design and process 
changes and improvements. 

11. This test guarantees the device will reliably trigger on a pulse 
with 75ns fall-4:ime. 

12. Not more than one output should be shorted at a time. 

13. \/qq = 5.25V. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8290/91 



SCHEMATIC DIAGRAM 




L_7W 



A 



— < 



i 



H>h-t< 




< 




RESISTOR VALUES 





BIT A 


BIT B,C,D 


Ri 


2.5k 


5k 


R2 


3.2k 


5.5k 


R3 


2k 


5k 


R4 


soon 


3.5k 


R5 


45n 


355n 


Re 


20O« 


1.15k 



AC TEST FIGURES AND WAVEFORMS 



CLOCK MODE ton/t^ff DELAY 



PULSE 
GENERATOR 



J_X 



*'CC ^^2 



RESET 
"-CJt'STRQBE 

Da 
Db 

OC 
Dp 



AquT 
BquT 
CqUT 
DquT 




Note: 



^off 



clock input of each binary to the Q 
output of that binary. 



INPUT \ 



h 



-*] toff f— 15V 



2.6V OUTPUT 



INPUT PULSE: 

Amplitude = 2.6V 

PW = 30ns, 50% to 50% 

t = t, = 5ns 
r f 

PRR = 1MHz 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8290/91 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



STROBED DATA top/toff DELAY 



rd_I 



PULSE 
GENERATOR 



4^ 



PULSE 
GENERATOR 



<3 I^STROBE 
L-OC, 

Da 



T 



Aqut— *-♦ 

BquT 

<^OUT 

"out 



TO 
OUTPUT 



1 pKJ-M^K) 




STROBE, PA = 2.6V 
PW = 300ns, 50% to 50% 
PRR = 1MHz 
V = tf = 5n8 



DATA, PA = 2.6V 
PW = 500ns, 50% to 50% 
PRR = 500kHz 
t = t = 5ns 



CLOCK MODE SWITCHING TEST 



INPUT 
O 



Vcc 



PULSE 
GENERATOR 



Vcc 



' K: RESET 



'<■< D( 



lt=Dc 



i_^ 



AOUT 



'STROBE 



"OUT 



<^OUT 

"out 



8290 

1 23456789 10 

INPUT iiruuirLnjuirLTL 
A OUTPUT j~Lru~L_rLJT 



s L 



-M— A^\ — 02.6V 




INPUT PULSE: 

Amplitude = 3.4V 

PW = lOOns, 50% to 50% 

PRR = 2.5MHz 

t = 20ns, t. = 75ns 
r f 



8291 

12 3 4 5 6 7 8 910111213141516 

INPUT nniuuifuiniuinnnnfiiL 
A OUTPUT njiJuirLTLruT 

B OUTPUT 
C OUTPUT 
D OUTPUT 1 L 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8290/91 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



MINIMUM STROBE PULSE WIDTH 







-? r~ 










— t A 








i-C 


RESET <^2 

"strobe . 

AOUT 
BquT 

^^ Cout 

„° "out 
"c 

"d 






pulse 
generator 






i 






' 






5ll ^ 




"Ij 


- 












* 


PULSE 
GENERATOR 






[ ^ 




> 







PWl 



to 
outputs 



:^'- 



strobe—*! I I 

1.5v\j.5y 1.5V\ j 

"a,b,c,d — r| 

I I 



PW-^ 

I . 1/ 



OUTPUTS 
A,B,C,D I 



I I 



V 



INPUT PULSE: 
Amplitude = 2.6V 
t_ = t^ = 5ns 



MINIMUM RESET PULSE WIDTH 







—i \ 










— t A 










C2 
RESET 

"strobe 
c, Aout 

"a Bqut 

"b Cout 
Dc "out 
Do 






PULSE 
GENERATOR 






1 


O* • C 






51 < 








JL 






- 

























— 1 jT 

1.5V-V- -4-1 




VA — 02.6V 



OUTPUTS 
A,B,C,D " 



\ 



INPUT PULSE: 

Amplitude = 2.6V 

tf = tf = 5 ns. 

Note: Outputs must be previously 

brought high by placing a "0" on 

the D strobe input. A pulse generator 

may be substituted for the switch. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8290/91 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



TOGGLE RATE 




VW — 02.6V 



1 234S6789 10 

INPUT njiruuinjuirirL 



A OUTPUT. 
B OUTPUT . 
C OUTPUT . 
D OUTPUT I L 




INPUT PULSE: 

Amplitude = 2.6V 

t^ = tf = 5ns max. 

PRR = 40 MHz, 50% duty cycle. 



8291 
12 3 4 5 6 7 8 910111213141516 

INPUT ruifuifuuifinfuinjifuuL 
A OUTPUT njinjijirLTLn. 

C OUTPUT I I I L 

D OUTPUT I L 



STROBE/RESET RELEASE TIME 




''strobe Af 



STROBE/RESET 



^ 




-V\Ar- 02.6V 



>^ 



RELEASE 
1 TIME 



/ 



NOTES: 



All resistor values are in ohms. 

All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corporation 

IVIodel 75A-S8 Capacitance Bridge or equivalent, f = IIVIHz, Vgj,= 25mVj.^g. 

All diodes are 1Ngi6. 

R1 = 20k, R2 = 1460, CI - 30pF. 
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signotiGs 



PRESETTABLE LOW POWER 
DECADE/BINARY COUNTER 



REFER TO PAGE 18 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8292 
8293 



DESCRIPTION 

The 8292 Decade Counter and 8293 Binary Counter are low 
power devices providing a wide variety of counter/storage 
register applications with a minimum number of packages. 

The 8292 Decade Counter can be connected in the familiar 
BCD counting mode, in a divide-by-two and divide-by-five 
configuration or in the Bi-Quinary mode. The Bi-Quinary 
mode produces a square wave output which is particularly 
useful in frequency synthesizer applications. 

The 8293 Binary Counter may be connected as a divide-by- 
two, four, eight, or sixteen counter. 

Both devices have strobed parallel-entry capability so that 
the counter may be set to any desired output state, A "1" 

LOGIC DIAGRAMS AND TRUTH TABLES 



or "0" at a data input will be transferred to the associated 
output when the strobe input is put at the "0" level. For 
additional flexibility, both units are provided with a reset 
input which is common to all four bits. A "0" on the reset 
line produces "0" at all four outputs. 
The counting operation is performed on the falling (negative- 
going) edge of the input clock pulse. 

Triggering requirements are compatible with any of the 8000 
Series elements. 

The various counter arrangements, as well as additional 
applications suggestions may be found in the Signetics 
handbook "DESIGNING WITH MSI." Counters and Shift 
Registers, Volumn I. 



8292 



Bi-Qui 


nary 


(5-2) 


Input 


Bo 


Co 


Do 


Ao 

















1 


1 











2 





1 








3 


1 


1 








4 








1 





5 













6 


1 










7 





1 







8 


1 


1 







9 








1 






Decade (BCD) 


Input 


Ao 


Bo 


Co 


Do 

















1 













2 





1 








3 




1 








4 








1 





5 







1 





6 





1 


1 





7 




1 


1 





8 











1 


9 










1 





B 


nary 






Input 


Ao 


Bo 


Co 


Do 

















1 


1 











2 





1 








3 


1 


1 








4 








1 





5 


1 





1 





6 





1 


1 





7 


1 


1 


1 





8 













9 


1 










10 





1 







11 


1 


1 







12 








1 




13 


1 





1 




14 





1 


1 




15 


1 


1 


1 





8293 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8292/93 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature 


And Voltage) 








LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 












NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 
2 


OUTPUTS 


"1" Output Voltage 


2.6 


3.5 




V 


0.8V 


2.0V 


2.0V 




^OUT 


-lOOjuA 


63 


"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


0.8V 




AquT 


3.2mA 


6,9 


"0" Input Current 
























Data Strobe 


-0.1 




-0.4 


mA 


0.4V 




5.25V 










Data Inputs 


-0.1 




-0.4 


mA 




0.4V 












Reset 


-0.1 




-0.6 


mA 


5.25V 




0.4V 










Clock 1 


-0.1 




-0.6 


mA 


5.25V 






0.4V 








Clock 2 (8292) 


-0.1 




-1.2 


mA 


5.25V 








0.4V 






Clock 2 (8293) 


-0.1 




-0.6 


mA 


5.25V 








0.4V 






"1" Input Current 
























Data Strobe 






20 


juA 


4.5V 




O.OV 










Data Inputs 






20 


mA 




4.5V 












Reset 






40 


mA 


O.OV 




4.5V 










Clock 1 






40 


HA 


O.OV 






4.5V 








Clock 2 (8292) 






80 


HA 


O.OV 








4.5V 






Clock 2 (8293) 






40 


HA 


O.OV 








4.5V 






Output Short Circuit Current 


-5 




-45 


mA 


O.OV 










O.OV 


7 


Input Voltage Rating 
























Data Strobe 










10mA 














Clock 1 and 2 


5.5 






V 








10mA 


10mA 






Data Inputs 


5.5 






V 




10mA 












Reset 


5.5 






V 






10mA 











Ta = 25'' C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 
























MIN. 


TYP. 


MAX. 


UNITS 


DATA 
STROBE 


DATA 
INPUTS 


RESET 


CLOCK 
1 


CLOCK 
2 


OUTPUTS 




Power/Current Consumption 




52.5/ 
10 


69/ 
13.1 


mw/ 
mA 






O.OV 


O.OV 


O.OV 




13 


Clock Mode t^j^ Delay 
























(All Bits) 




37 


55 


ns 














10 


Clock Mode t^ff Delay 
























(All Bits) 




32 


55 


ns 














10 


Strobed Data tg^ Delay 
























(All Bits) 




80 


100 


ns 














10 


Strobed Data t^ff Delay 
























(All Bits) 




80 


100 


ns 














10 


Clock Mode Switching Test 






75 


ns 














12 


Strobe Pulse Width 




60 


75 


ns 




0.8V 


2.0V 


2.0V 


AqUT 






Reset Pulse Width 




45 


60 


ns 




2.0V 


2.0V 


2.0V 


Aqut 






Strobe/Reset Release Time 




80 




ns 










Aqut 






Toggle Rate 


5 


10 




MHz 

















NOTES: 



5. 



All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive NAND Logic Definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



6. Measurements apply to each output and the associated data 
input independently. 

7. Not more than one output should be shorted at a time. 

8. Output source current is supplied through a resistor to ground. 

9. Output sink current is supplied through a resistor to Vqq. 

10. Refer to AC Test Figure. 

11. Manufacturer reserves the right to make design and process 
changes and improvements. 

12. This test guarantees the device will reliably trigger on a pulse 
with a 75ns fall-time or less. 

13. Vjxj, = 5.25 volts. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8292/93 



AC TEST FIGURES AND WAVEFORMS 



CLOCK MODE ton/toff DELAY 




INPUT \ 




*OFF 



*ON 



INPUT PULSE: 

Amplitude = 2.6V 

P.W. = 30 ns, 50% to 50% 

tf = tf = 5 ns 

PRR = 1MHz 



NOTE: 

1. tgn and t^^^ are measured from the 

clock input of each binary to the Q 

output of that binary. 



STROBED DATA t^n/toff DELAY 



PULSE 
GENERATOR 



VCC 
RESET 

■ci ''strobe 

L-dC 



DATA 

PULSE 

GENERATOR 



i_I 



Aqut 

BniiT 



TO 
OUTPUTS 



440 
-|<J— VSA, — 2.6V 



12pF: 



STROBE A 


1.5V / ^ 
\ / 


V 1 






Da,b,c,di 


/ 


INVERT \ 
FOR \ 
tOFF \ 






-*0N-»' 
OUTPUT 1 


Y«1.5V»^ 


♦off/ 



Strobe, 

P.A. = 2.6V 

P.W. = 300ns, 50% to 50% 

PRR = 1MHz 

tr = tf = 5ns 



Data, 

P.A. = 2.6V 

P.W. = 500ns, 50% to 50? 

PRR = 500KHZ 

t,. = tf = 5ns 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8292/93 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



GLOCK MODE SWITCHING TEST 



8292 

123456789 10 

'NPUT njiTiruinjuiruL 





A OUTPUT 
B OUTPUT 

C OUTPUT T 

D OUTPUT 



,:r 



-|^ WS, — 2.6V 



12pF- 
TO T 

OUTPUTS I— 



r 



8293 

12 3 4 5 6 7 8 910111213141516 

"^••"T nnnnnniuuuuuuuuuL 
A OUTPUT jixinjirLrLTLri 



CIRCUIT UNDER TEST 




INPUT PULSE: 

Amplitude = 3.4V 

P.W. = 100ns, 50% to 50% 

PRR = 2.5MHz 

t^ = 20ns 

tf = 75 ns 



MINIMUM STROBE PULSE WIDTH 



PULSE 
GENERATOR 



^ ''strobe 



PULSE 
GENERATOR 



i_j: 



RESET 



AquT 

Bout 

CqUT 
DqUT 



TO 
OUTPUTS 



440 
■4<— VA — 02.6V 



12pF: 




•'a,b,c,d 



OUTPUTS . !/ ''■' 
A,B,C,D I 



INPUT PULSE: 
Amplitude = 2.6V 
tf = tf = 5ns max. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8292/93 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



MINIMUM RESET PULSE WIDTH 



PULSE 
GENERATOR 



C RESET 



J_^ 



AquT 
BquT 



r i Jr— 

1.5V-V- -j- 1.5 



TO 
OUTPUTS 



12pF 




440 
f^ VW 2.6V 



OUTPUTS 
A,B,C,D 



v 



INPUT PULSE: 

Amplitude 2.6V 

tf = tf = 5ns max. 

NOTE: Outputs must be previously 

brought high by placing a "Q" on the 

D strobe input. A pulse generator may 

be substituted for the switch. 



TOGGLE RATE 



8292 

1 23456789 10 

'^"•"T minjijuuinjLrL 

A OUTPUT 






TO -T-12pF 

OUTPUTS L 



CIRCUIT UNDER TEST 



8293 

12 3 4 5 6 7 8 910111213141516 

INPUT njuuuifuinnnnnnnnjL 
A ouTPUTjTjijiji_rLrLn_rL 

B OUTPUT _^ 

C OUTPU T I I r 

DOUTPUT_ r 




INPUT PULSE: 
Amplitude = 2.6V 
PRR = 5MHz, 50% duty cycle 
tf = tf = 5ns max. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8292/93 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



STROBE/RESET RELEASE TIME 



PULSE 
GENERATOR 




440 
-M ^AA— 2.6V 



^ 



V 



RELEASE 
TIME 



/ 



CLOCK, STROBE/RESET: 
Amplitude = 2.6V 
PRR = 1MHz, 50% duty cycle 
tr = tf = 5ns max. 



NOTES: 

1. All resistor values are in ohms. 

2. All capacitance values are in picofarads and include jig and probe capacitance. Capacitance as measured on Boonton Electronic Corporation 
Model 75A-S8 Capacitance Bridge or equivalent, f = 1MHz, Vgc = 25mV|.^g. 

3. All diodes are 1N916. 
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BignOtiBS 



NIXIE DECODER/DRIVER 



REFER TO PAGE 18 FOR B AND E PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8T01 



DESCRIPTION 

TheSTOI Nixie* Decoder/Driver is a one-out-of-ten decoder 
which has been designed to provide the necessary high 
voltage characteristics required for driving gas-filled cold- 
cathode indicator tubes. 

It may also be utilized in driving relays or other high 
voltage interface circuitry. The element is designed using 

LOGIC DIAGRAM 



TTL techniques and is therefore completely compatible 
with DTL and TTL elements. 

The specially designed output drivers provide the necessary 
stable output state. There are no input codes where all 
outputs are "off" or where more than one output can be 
turned "on." 

TRUTH TABLE 


















INPUT 


OUTPUT 
ON 




D 


C 


B 


A 






























1 












1 





2 












1 




3 









1 








4 









1 







5 









1 


1 





6 









1 


1 




7 

















8 
















9 











1 





8 











1 




9 








1 








8 








1 







9 








1 


1 





8 








1 


1 


* 


9 

















ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN. 


TYP 


MAX. 


UNITS 


INPUTS 


OUTPUTS 


"1" Output Voltage 
"0" Output Voltage 
"1" Input Current 
"0" Input Current (Aand D) 
"0" Input Current (BandC) 
Power Consumption 


68 


60 


2.75 

40 

-0.9 

-1.8 


V 
V 
(xA 
mA 
mA 
mW 


0.8V 
2.3V 
4.5V 
0.4V 
0.4 V 


1.0mA 
5.0mA 



NOTES: 

1. All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced 
are left electrically open. 

2. All measurements are taken with Pin 8 tied to zero volts. 

3. Positive current flow is defined as into the terminal referenced. 

4. Positive NAND Logic definition: 



"UP" Level = "1", "DOWN"Level = "0". 

Precautionary measures should be taken to ensure current 

limiting in accordance with Absolute Maximum Ratings 

should the isolation diodes become forward biased. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

S8T01 B operating temperature range is -20 C to +85 C. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T01 



SCHEMATIC DIAGRAM 



TYPICAL APPLICATIONS 




HIGH VOLTAGE 
INDICATORS 



I — Eni 

;0— I— En2 



QO Qi Q2 Q3 

8275 
En2 Dp D, 02 D3 



8280/8281 Ro 

•^1 t>S Da Db Dc Dq 



8T01 is used to decode output of 8280 or 8281 counter 

and drive NIXIE* indicator tubes. 

An 8275 Quad-Latch is used as an internnediate storage register. 



"A trademark of the Burroughs Corporation. 
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signDtics 



SEVEN SEGMENT 
DECODER/LAMP DRIVER 



REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8T04 



DESCRIPTION 

The 8T04 consists of the necessary logic to decode a 4-bit 
BCD code to seven segment (0 through 9) readout, as well 
as some selected signs and letters. 



Incorporated in this device is a blanking circuit which turns 
all segments off when activated. The blanking circuit allows 
suppression of all numerically insignificant zeros, thereby 
presenting an easily read display. 



Also included is the necessary circuitry to implement 
suppression of leading and/or trailing zeros. A Lamp Test 
control is provided to turn all segments on. The Lamp Test 
allows the viewer to check the validity of the display 
lamps. 

High performance bare collector output transistors are used 
in the 8T04 for directly driving incandescent lamps or com- 
mon anode LED displays. 



LOGIC DIAGRAM 



'^tOt-CM— 



:l> 70"-t44 



:3>-rlI> 



S> 



iO 



iO-Q 



RBIO- 



^> 



-rO^ 



-OBI/RBO 



O- 



-^3- 



£> 



^>:X> 



o 



t> 



^D- 



£> 



^3^X> 
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SIdNETICS DIGITAL 8000 SERIES TTL/MSI - 8T04 



ELECTRICAL CHARACTERISTICS 


(Over Recommended Operating Temperature And Voltage) 








LIMITS 




TEST CONDITIONS 






CHARACTERISTICS 










NOTES 






















MIN. 


TYP. 


MAX. 


UNITS 


LT 


RBI 


RBO 
Bl 


DRIVEN 
INPUTS 


OUTPUTS 




"1" Output Voltage 


3.1 






V 






-160mA 






7,9 


RBO 






















"0" Output Voltage 






















RBO 






0.4 


V 




0.8V 


4.8mA 


0.8V 




8.9 


A-G 






0.50 


V 


0.4V 


0.4V 


0.4V 




40mA 


8,9 


"1" Output Leakage 






















Current (A-G) 






100 


HA 




0.8V 






6.0V 


9,10 


"1" Input Current 






















RBI 






40 


juA 




4.5V 










LT 






160 


mA 


4.5V 












Alt Other Inputs 






80 


mA 




4.5V 


4.5V 


4.5V 






"0" Input Current 






















RBI 


-.1 




-1.2 


mA 




0.4V 










Bl 


-.1 




-2.2 


mA 






0.4V 








LT 


-.1 




-10 


mA 


0.4V 












All Other Inputs 


-.1 




-1.6 


mA 


0.4V 






0.4V 






Input Latch Voltage 


5.5 






V 






10mA 






11 


Power/Current Consumption: 






















"S" Temperature Range 






394/75 


mW/mA 












13 


"N" Temperature Range 






446/85 


mW/mA 
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NOTES: 

1. All voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 
All measurements are taken with ground pin tied to zero volts. 
Positive current is defined as into the terminal referenced. 
Positive NAND Logic Definition: 
"UP" Level = "1", "DOWN" = "0". 

Precautionary measures should be taken to ensure current limit- 
ing in accordance with Absolute Maximum Ratings should the 
isolation diodes become forward biased. 
Measurements apply to each gate element independently. 



6. 



7. Output source current is supplied through a resistor to ground. 

8. Output sink current is supplied through a resistor to ^qq- 

9. See truth table: "1" Threshold = 2.0V for a,b,c,d. 

"0" Threshold = 0.8V for a,b,c,d. 

10. Connect an external Ik ±1% resistor to the output for this test. 

1 1 . This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 

12. Manufacturer reserves the right to make design and process 
changes and improvements. 

13. Vq^j = 5.25V.. 



TEST FIGURE FOR "0" OUTPUT VOLTAGE 



VccO 
























1 


OUTPUT 1 












c *i 


> 


o 


b 




B 


— — c 




1 




o 
o 




c 
d 




C 



— 

— o 






Ion 


-1 






i 


i 






1 — 1 


HO 


LT 




E 


— o 


■ 




< 


1 


K-O 


RBI 
BI/RBO 




F 
6 


^— c 


V 


Von 


c 


) 


^ 






1 




1 






' 


Each output is tested separately in the ON state. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T04 



SCHEMATIC DIAGRAM 



: :3.6k 



8.4k: 7k 



., ,f Ws "kn 



4.3k 



: :3.6k ;is.4k;:7k 







:tk 





8.4k 





:8.4k :S.3k 








:8.4k ij-3 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T04 



TRUTH TABLE 



INPUTS 


BI/RBO 


OUTPUTS 


INPUT CODE 


LAMP TEST 


RBI 


OUTPUT STATE 


DISPLAY 
CHARACTER 


deb 


a 


LT 




NOTE 


A 


B 


C D E 


F 


G 




XXX 


X 





X 


X 

















8 


XXX 



X 





X 





(Note 1 & 2) 




1 
1 


1 
1 


1 1 1 
1 1 1 


1 
1 


1 
1 


BLK 
BLK 










1 


(Note 2) 














1 







1 




X 




1 





1 1 


1 


1 


1 
1 


1 







X 










1 


1 





d 


1 


1 




X 










1 


1 





3 


1 







X 


' 


1 





1 1 








1 1 
1 


1 


1 




X 


1 





1 


1 








5 


1 1 







X 




1 


1 











b 


1 1 


1 




X 










1 1 


1 


1 


1 


1 







X 



















8 


1 


1 




X 










1 1 








o 
1 


1 1 







X 




1 


1 


1 1 1 


1 







1 1 


1 




X 




1 


1 


1 1 1 


1 


1 


BLK 


1 1 







X 










1 








o 
1 1 


1 1 


1 




X 




1 


1 


1 1 


1 


1 


r 


1 1 1 







X 




1 


1 


1 





1 


1 
i_ 


1 1 1 


1 




X 




1 


1 


1 1 1 


1 


1 


BLK 



*COMMA 



X = Don't care, either "1" or "0". 
BI/RBO is an internally wired OR output. 

NOTE: 

1. BI/RBO used as Input. 

2. BI/RBO should not be forced high when a,b,c,d, RBI 
terminals are low, or damage may occur to the unit. 



0_0' 
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SilfllDtiGS 



SEVEN SEGMENT 
DECODER/TRANSISTOR DRIVER 



REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8T05 



DESCRIPTION 

The 8T05 consists of the necessary logic to decode a 4-Bit 
BCD code to seven segment (0 through 9) readout as well as 
some selected signs and letters. 

A Ripple Blanking input is provided to implement suppres- 
sion of leading and/or trailing zeros. The suppression of all 
numerically insignificant zeros provides an easily read 
display. 

Incorporated in the Ripple Blanking output (BI/RBO) is the 
facility to ground all the outputs. Blanking of the outputs 
allows for intensity modulation. 



A Lamp Test input is provided which, when grounded 
forces all segment outputs high. This allows the viewer to 
check the validity of the display presentation by testing the 
integrity of the lamps. 



The 8T05 has resistor pullups on the outputs to provide 
source current sufficient to drive interfacing elements. This 
allows the unit to drive high voltage transistors for neon 
displays. The 8T05 can also be used to drive common 
cathode LED displays at moderate light intensity levels. 



LOGIC DIAGRAM 
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SIGNETIGS DIGITAL 8000 SERIES TTL/MSI - 8T05 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 





LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 






LT 






OUTPUTS 


NOTES 


MIN 


TYP 


MAX 


UNITS 


RBI 


RBO 
Bl 


DRIVEN 
INPUTS 


A-G "1 " Output Voltage 


3.9 






V 


0.4V 








-500mA 


7,9 


A-G Output Source Current 


-2.3 






mA 


0.4 V 








1.0V 




A-G "0" Output Voltage 






0.3 


V 


4.5V 


0.4V 


0.4V 




+500mA 


8,9 


RBO "1" Output Voltage 


3.1 






V 






-160m A 






7,9 


RBO "0" Output Voltage 






0.4 


V 




0.8V 


4.8mA 


0.8V 




8,9 


"1" Input Current 






















RBI 






40 


mA 




4.5V 










LT 






160 


mA 


4.5V 












All other Inputs 






80 


juA 




4.5V 


4.5V 


4.5V 






"0" Input Current 






















RBI 


-.1 




-1.2 


mA 




0.4V 










Bl 


-.1 




-2.2 


mA 






0.4V 








LT 


-.1 




-1.0 


mA 


0.4V 












All Other Inputs 


-.1 




-1.6 


mA 








0.4V 






Input Voltage Rating 


5.5 






V 








10mA 




10 


Power/Current Consumption: 






















"S" Temperature Range 






394/75 


mW/mA 












12 


"N" Temperature Range 






110/85 


mW/mA 
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NOTES: 

1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive NAND Logic Definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 

6. Measurements apply to each element independently. 

TYPICAL CHARACTERISTIC CURVES 



8. 
9. 

10. 

11. 

12. 



Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to ^qq- 

See truth table: "1" Threshold = 2.0V for a,b,c,d. 
"0" Threshold = 0.8V for a,b,c,d. 
This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 

Manufacturer reserves the right to make design and process 
changes and improvements. 



V 



CC 



5.25V. 



TYPICAL CURRENT SINK 

CAPABILITY VERSUS Vce(SAT) 

(OUTPUTS A-G) 



TYPICAL OUTPUT CURRENT 

VERSUS OUTPUT VOLTAGE 

(OUTPUTS A-G) 







1 

Vcc = 5.0V 
Ta = 25''C 

1 












1 










^ 






^ 












/ 


















/ 


1 


















/ 


















/ 


f 


















/ 


















/ 

























1 

Vcc 


1 

•5.0V 
25°C 






















































^ 


X 






















X 


N 






















X 


N 






















V 


\ 






















\ 


N 



1.0V 1.5V 

Vce(VOLTS) 



l.OmA 2.0mA S.OmA 4.0mA 6.0mA 

'out('"*> 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T05 



SCHEMATIC DIAGRAM 



3.6k : :8.4k 





3.6k i :S.4k 




:6k : :4k: :4.6k ': .4k 



K- 



k" 













8.4k 6 








-K 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T05 



TRUTH TABLE 



INPUTS 


BI/RBO 


OUTPUTS 


INPUT CODE 


LAMP TEST 


RBI 


OUTPUT STATE 


DISPLAY 
CHARACTER 


deb 


a 


LT 




Note 


A 


B 


C D E F 


G 




XXX 


X 





X 


X 


1 


1 


1111 


1 


8 


XXX 




X 






X 

1 




(Note 1 & 2) 



(Note 2) 





1 





1 





1111 







BLK 
BLK 





1 




X 







1 


10 





1 
1 


1 







X 




1 


1 


110 




— 1 
c 


1 


1 




X 




1 


1 


110 




3 


1 







X 







1 


10 1 




u 
1 


1 


1 




X 




1 





110 1 




3 


1 1 







X 










1111 




i_ 
u 


1 1 


1 




X 




1 


1 


10 





1 


1 







X 




1 


1 


1111 




8 


1 


1 




X 




1 


1 


10 1 




o 

1 


1 1 







X 















— 


1 1 


1 




X 
















BLK 


1 1 







X 




1 


1 


10 11 


1 


o 
1 1 


1 1 


1 




X 










10 





1* 


1 1 1 







X 










111 





1 


1 1 1 


1 




X 
















BLK 



*COMMA 



X = Don't care, either "1" or "0". 
BI/RBO is an internally wired OR output. 

NOTE: 

1. BI/RBO used as input. 

2. BI/RBO should not be forced high when a, b, c, d, RBI 
terminals are low, or damage may occur to the unit. 
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signDtiEs 



SEVEN SEGMENT 
DECODER /DISPLAY DRIVER 



REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8T06 



DESCRIPTION 

The 8T06 is a monolithic MSI circuit consisting of the nec- 
essary logic to decode a 4-bit BCD code to drive 7-segment 
indicators directly. Open-collector outputs are used for high 
current source applications, such as driving common 
cathode LED displays and discrete active components. The 
8T06 seven segment decoder/driver accepts a 4-bit binary 
code and decodes ail possible inputs as decimals 0-9 or 
selected signs and letters. Auxiliary inputs are provided for 

LOGIC DIAGRAM 



maximum versatility. The ripple blanking inputs (RBI) and 
the ripple blanking output (RBO) may be used for auto- 
matic leading and/or trailing-edge zero suppression. The 
RBO output also acts as an overriding blanking input (Bl) 
which may be used for intensity modulation or strobing of 
the display. A lamp test (LT) input is provided to check the 
integrity of the display by activating all outputs indepen- 
dent of the input code. 



^^tIXt-O^- 



\jy> j€>~ zi-. 



;I>rO 



RBIO- 



;I>rO> 



m^r^ 



SD- 
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iO-Q 
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r> 



OBI/RBO 



^^X> 
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SIGNlTlCSDiGimL 8000 SERIES I'TL/MSI - 8T06 



ELECTRICAL GHARACTERiSTICS 


(Over 


Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


LT 


RBI 


RBO 
Bl 


DRIVEN 
INPUTS 


OUTPUTS 


"1" Output Voltage 
RBO 


3.1 






V 






-160m A 






7,9 


"0" Output Voltage 
(A-G) 
RBO 






0.5 
0.4 


V 
V 


4.5V 


0.4V 
0.8V 


0.4V 

4.8mA 


0.8V 


40mA 


8,9 
8,9 


"1" Output Leakage Current 
(A-G) 






100 


mA 


0.4V 








6.0V 


9,10 


"1" Input Current 
RBI 






40 


HA 




4.5V 










LT 






160 


mA 


4.5V 












All Other Inputs 
"0" Input Current 
RBI 


-.1 




80 
-1.2 


juA 
mA 




4.5V 
0.4V 


4.5V 


4.5V 






Bl 


-.1 




-2.2 


mA 






0.4V 








LT 


-.1 




-10 


mA 


0.4V 












All Other Inputs 


-.1 




-1.6 


mA 


0.4V 


0.4V 


0.4V 


0.4V 






Input Voltage Rating 

Power/Current Consunnption: 
"S" Temperature Range 
"N" Temperature Range 


5.5 




394/75 
446/85 


V 

mW/mA 
mW/mA 




10mA 




10mA 




11 
11 
13 
13 



NOTES: 

1 . AM voltage measurements are referenced to the ground terminal. 
Terminals not specifically referenced are left electrically open. 

2. All measurements are taken with ground pin tied to zero volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive NAND Logic Definitions: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current limit- 
ing in accordahce with Absolute Maximum Ratings should the 
isolation diodas become fofvyard biased. 

6. Measurements apply to each gate elament independantiy. 



7. Output source current is supplied through a resistor to ground. 

8. Output sink current is supplied through a resistor to ^qq. 

9. See truth table: "1" Threshold = 2.0V for a,b,c,d. 

"0" Threshold = 0.8V for a,b,c,d. 

10. Connect an external Ik ±1% resistor to the output for this test. 

11. This test guarantees operation free of input latch-up over the 
specified operation supply voltage range. 

12. Manufacturer reserves the right to make design and process 
changes and improvements. 

13. V(,Q = 5.25 volts. 



TEST FIGURE f OR "0'^ OUTPUT VOLTAGE 



VccO- 



d 

LT 
RBI 
BI/RBO 



o 

0.4V 



T 



OUTPUT 

O 



^ 







Each output is tested separately in the ON state. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T06 



SCHEMATIC DIAGRAM 






7777 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T06 



TRUTH TABLE 




















INPUTS 


BI/RBO 


OUTPUTS 


















DISPLAY 


INPUT CODE 




LAMP TEST 


RBI 






OUTPUT STATE 






CHARACTER 


deb 


a 


LT 




Note 


A 


B C D E 


F 


G 




XXX 


X 





X 


X 


1 


1111 


1 


1 


o 
u 


XXX 




X 






X 

1 




(Note 1 & 2) 
(Note 2) 




1 





1111 





1 







BLK 
BLK 





1 




X 







110 








1 
1 


1 







X 




1 


10 11 







1 


1 


1 




X 




1 


1110 







Ei 


1 







X 







110 


1 




1 1 

1 


1 


1 




X 




1 


110 


1 




5 


1 1 







X 







1 1 1 


1 




1 

u 


1 1 


1 




X 




1 


110 








1 


1 







X 




1 


1111 


1 




8 


1 


1 




X 




1 


110 


1 




o 

1 


1 1 





1 


X 















— 


1 1 


1 




X 
















BLK 


1 1 







X 




1 


110 1 


1 


1 


o 
1 1 


1 1 


1 




X 







10 








1* 


1 1 1 







X 







11 


1 





1 

i_ 


1 1 1 


1 




X 
















BLK 



XOMMA 



X = Don't care, either "1" or "0". 
BI/RBO is an internally wired OR output. 

NOTE: 

1. BI/RBO used as input. 

2. BI/RBO should not be forced high when a, b, c, d, RBI 
ternninals are low, or damage may occur to the unit. 
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QUAD BUS DRIVER 



REFER TO PAGE 18 FOR A, F AND Q PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8T09 



DESCRIPTION 

The 8T09 is a high speed quad bus driver device for appli- 
cations requiring up to 25 loads interconnected on a single 
bus. 

The outputs present a high impedance to the bus when dis- 
abled, (control input "1") and active drive when enabled 

LOGIC DIAGRAM AND TRUTH TABLE 



(control input "0"). This eliminates the resistor pull-up re- 
quirement while providing performance superior to open 
collector schemes. Each output can sink 40mA and drive 
300pF loading with guaranteed propagation delay less than 
22 nanoseconds. 

SCHEMATIC DIAGRAM 



4(y: 






Data 


Disable 


Output 



1 

1 




1 
1 


1 


Hi- Z 
Hi- Z 



Vcc 

J. 



-VA- 



-^W 




5 



3 






ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 


DISABLE 


OUTPUTS 


"1" Output Voltage 
"0" Output Voltage 
Output Leakage Current 
"1" Input Current 
"0" Input Current 
Input Latch Voltage 
Power/Current Consumption 
Output Short Circuit Current 


2.4 

-40 

-.100 
5.5 

-40 


3.0 
0.2 

236/45 


0.4 
+40 

40 
-2.0 

340/65 
-120 


V 
V 

mA 
ma 

mA 

V 

mW/mA 

mA 


0.8V 
2.0V 

0.4V 
lOmA 

OV 


0.8V 
0.8V 
2.0V 
4.5V 
0.4V 
10mA 

OV 


-5.2mA 

40mA 

0.4V or 2.4V 

OV 


7 
8 
3 

11 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T09 



TA = 25°CandVcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


DATA 


DISABLE 


OUTPUTS 


Propagation Delay 
Data to Output 

*pd+' *pd- 
Disable to Output 

High Z to 0,0 to High Z 

High Z to 1,1 to High Z 






10 
20 

14 
22 
14 
22 


ns 
ns 

ns 
ns 
ns 
ns 






30pF load 
300pF load 

30pF load 
300pF load 

30pF load 
SOOpF load 


9 
9 

9 
9 
9 
9 



NOTES: 
1. All voltage measurements are referenced to the ground 
terminal. Terminals not specifically referenced are left 
electrically open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current flow is defined as into the terminal referenced. 
Positive NAND Logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 



2. 



5. 



should the isolation diodes become forward biased. 

6. Measurements apply to each output and the associated 
data input independently. 

7. Output source current is supplied through a resistor to 
ground. 

8. Output sink current is supplied through a resistor to ^qq- 

9. Refer to AC Test Figures. 

10. Manufacturer reserves the right to make design and process 
changes and improvements. 

11. Vj,^. = 5.25 volts. 



AC TEST FIGURES AND WAVEFORMS 



DATA 
INPUT . 



PROPAGATION DELAY (DATA TO OUTPUT) 



VCC-8.0V 



To 
OUTPUTS 













o 


DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 



















































































jVl^V 

I r — 

I I 



jf^ 



n 



-Toff 



■M— J 



=:C|. >1.2k 



T 



INPUT PULSE: 

t^ = tf = 5ns (10% TO 90%) 

FREQ. = 1MEG. (50% DUTY CYCLE) 

AMP. = 2.6V 



FIGURE 1. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T09 



AC TEST FIGURES AND WAVEFORMS (Cont'd) 



PROPAGATION DELAY ("0" TO HIGH Z) 



PULSE 
GENERATOR 





2. 

C 


5V 

> 


Vcc = 5.0V 






DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 





























































r 




DISABLE 
INPUT 



-irp: 



\-^ 



INPUT PULSE: 

t^ = tf = 5ns(10% TO 90%) 

FREQ. = 200kHz 

AMP = 2.6V 



FIGURE 2. 



PROPAGATION DELAY ("1" TO HIGH Z) 



VCCA^OV 

















DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 

DATA 

DISABLE 

















































































\ 



T 



DISABLE. 
INPUT 



/ 



\ 



I f 



y^ 



I I 



INPUT PULSE: 

V = t^ = 5ns(10% TO 90%) 

FREQ. = 200kHz 

AMP = 2.6V 



FIGURE 3. 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T09 



TYPICAL APPLICATION 



"1 



Jo 

io 



"2 




CLOCKO- 



1/4(8T09) 

r- — I 




P"~ ■"• "1 BUS T 







^o— 



The above figure illustrates usage of the 8T09 in data pro- 
cessing logic. For example, FF-) thru FF^^ may represent 
bit X in each of several functions in a minicomputer (accu- 
mulators, MQ register, index registers, indirect address 



registers, etc.). Transfer from any source to any load, in- 
cluding transfers from one register to another, can take 
place along the single path labeled "BUS". 
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QUAD D-TYPE 
BUS FLIP-FLOP 



REFER TO PAGE 18 FOR B,E AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8T10 



DESCRIPTION 

The 8T10 is a high speed Quad D flip-flop with a con- 
trolled impedance output for use in bus-organized sys- 
tems. The high current sink capability permits up to 20 
standard loads to be interconnected on a single bus. The 
outputs present a high Impedance to the bus when disabled 
(Control Input "1") and active drive when enabled (Control 
Inputs "0"). 

All four D-type flip-flops operate from a common clock 
with data being transferred on the low-to-high transition of 
the pulse. 

A common clear input resets all flip-flops upon application 
of a logic "1" level. 

Data will be stored if either one or both inputs to the Input 
Disable NOR gate is a logic "1", 



TRUTH TABLE 






On 


•Ndis 


OUTdis 


On+1 














1 








1 


X 


1 





On 


X 


X 


1 


High Z 



refers to the output state before a clock pulse. 
0+1 refers to the output state after a clock pulse. 



LOGIC DIAGRAM 
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'NdiS2 O— 1-X 






^ 




D 
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D 
















D 










ouTqis 1 o__r— .^ 




OUToisjO— L-^ 





ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


Dn 


IN 
DIS1 


IN 
DIS2 


OUT 
DIS1 


OUT 
DIS2 


CLEAR 


CLOCK 


OUTPUT 


"1" Output Voltage 


2.4 


3.0 




V 


2.0V 


0.8V 


0.8V 


0.8V 


0.8V 


0.8V 


Pulse 


-5.2mA 


6 


"0" Output Voltage 






0.4 


V 


0.8V 


0.8V 


0.8V 


0.8V 


0.8V 


0.8V 


Pulse 


32mA 


7 


Output Leakage Current 
(High Innpedance State) 


-40 




+40 


juA 




0.8 


0.8V 


+2.0V 


+2.0V 


0.8V 


Pulse 


+0.4V/ 
+2.4V 




"1" Input Current 




























Dp Inputs 






80 


mA 


4.5V 


0.4V 


0.4V 


0.4V 


0.4V 


0.4V 








All Other Inputs 






50 


mA 




4.5V 


4.5V 


4.5V 


4.5V 


4.5V 


4.5V 






"0" Input Current 




























D^ Inputs 


-.100 




-3.2 


mA 


0.4V 


















All Other Inputs 


-.100 




-2.0 


mA 




0.4V 


0.4V 


0.4V 


0.4V 


0.4V 


0.4V 






Input Latch Voltage 


+5.5V 








10mA 


10mA 


10mA 


10mA 


10mA 


10mA 


10mA 







SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T10 



TA = 25°CandVcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 












IN 


IN 


OUT 


OUT 










MIN. 


TYP. 


MAX. 


UNITS 


D„ 


DIS1 


DiS2 


DIS1 


DIS2 


CLEAR 


CLOCK 


OUTPUT 




Propagation Delay 




























Clock to Output 




























Cl = 30pf 




18 


25 


ns 




















Cl = 300pf 




24 


35 


ns 




















Disable to Output 




























High Z to Logic 
State (Cl = 300pf) 




20 


30 


ns 


















10 


Logic State to 
HighZ (CL = 300pf) 




20 


30 


ns 


















11 


Clear to Output 




























Cl = 30pf 




15 


22 


ns 




















Cl = 300pf 




21 


30 


ns 




















Set Up Time 




























Data 


+5 


-1 




ns 




















Input Disable 




-6 





ns 




















Hold Time 




























Data 




-1 


+5 


ns 




















Reset Pulse Width 


15 






ns 




















Clock Frequency 


35 


50 




MHz 




















Clock Pulse Width 




























Positive 




8 


12 


ns 




















Negative 




8 


12 


ns 




















Power Supply Current 






118 


mA 


0.4V 


0.4V 


0.4V 


4.5V 


0.4V 


0.4V 


4.5V 




8 


Output Short Circuit Current 


-40 




-120 


mA 


4.5V 


0.4V 


0.4V 


0.4V 


0.4V 


0.4V 




o.ov 





NOTES: 



4. 



All voltage and capacitance measurements are referenced to 
the ground terminal. Terminals not specifically referenced are 
left electrically open. 

All measurements are taken with ground pin tied to zero volts. 
Positive current flow is defined as into the terminal re- 
ferenced. 

Positive logic definition: "UP" Level = "1", "DOWN" 
Level = "0". 

Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 



7. 
8. 
9. 

10. 
11. 



should the isolation diodes become forward biased. 

Output source current is supplied through a resistor to 

ground. 

Output sink current is supplied through a resistor to Vqq. 



V 



CC 



5.25V. 



Manufacturer reserves the right to make design and process 

changes and improvements. 

Measured to 1.5V level of output waveform. 

Measured to 10% level of output waveform. 



TYPICAL APPLICATIONS 



TO TTL LOADS 





UOliA i 


8T10 
(1) 


5.08mA \ 
LEAKAGE! 
CURRENT 

40mA J 




8T10 

(21 


40nA j 




8T10 
(128t 





TO BUS LINES 





r 








8T10 




























8T10 


























8T10 
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MULTIPLEXING EIGHT LED DISPLAYS 
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DUAL LINE DRIVER 



REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DESCRIPTION 

The 8T13 is a monolithic Dual Line Driver designed to drive 
50 ohm or 75 ohm coaxial transmission lines. TTL multiple 
emitter inputs allow this line driver to interface with stand- 
and TTL or DTL systems. The outputs are designed to 
drive long lengths of coaxial cable, strip line, or twisted 
pair transmission lines with impedances of 50fito 500n. 

Key Design Benefits: 

a. High-Power Drive Capability: 

Specified at -75mA sink current rating at 2.4 volts 
(V "1" out) at 25°C. 

b. Party- Line Operation: 

Emitter-follower outputs enable two or more drivers 
to drive the same line. This permits multiple time- 
shared terminal connections since these drivers have no 
effect upon the transmission line unless activated. 

c. Input gating structure allows employment of the "OR" 
as well as the "AND" function. 

d. High Speed: ton " toff = 20ns (max). 

e. Input Clamp Diodes: Protects inputs from line ringing. 

f. Single 5 Volt power supply. 



DIGITAL 8000 SERIES TTL/MSI 



8T13 



g. Short Circuit Protection: 

Incorporates a latch-back short circuit protection feature 
which protects the device by limiting the current it may 
source when operating under conditions of zero load 
resistance. 

LOGIC DIAGRAM 




Vcc ° P"^ '6 

GND = PIN 8 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


AND GATE #1 


INPUTS 

OF #2 


OUTPUTS 










INPUT 


OTHER 




MIN. 


TYP. 


MAX. 


UNITS 


UNDER 
TEST 


INPUTS 


AND GATE 






"1" Output Voltage 


2.4 






V 


2.0V 


2.0V 


0.8V 


-75mA 


6 


"1" Output Leakage Current 






500 


mA 


OV 


OV 


OV 


3.0V 


7 


"0" Output Leakage Current 






-800 


mA 


0.8V 


4.5 V 


OV 


0.4V 




"0" Input Current 


-0.1 




-1.6 


mA 


0.4V 


4.5V 








"1" Input Current 






40 


mA 


4.5V 


OV 









Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


AND GATE NO. 1 


INPUTS 

OF NO. 2 

AND GATE 


OUTPUTS 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT 

UNDER 

TEST 


OTHER 
INPUTS 


Turn-On Delay 




32 


20 


ns 
ns 










8.13 
9.13 


Turn-Off Delay 




22 


20 


ns 
ns 










8.13 
9.13 


Power/Current Consumption: 




















Output at "0" 






315/60 


mW/mA 


0.8 V 


0.8 V 


0.8 V 




12.15 


Output at "1" 






150/28 


mW/mA 


2.0 V 


2.0V 


2.0V 




12.15 


Input Latch Voltage 


5.5 






V 


10mA 


OV 


OV 




11 


"1" Output Current 


-100 




-250 


mA 


4.5V 


4.5 V 


OV 


2.0V 


14 


Output Short Circuit 






-30 


mA 


4.5V 


4.5 V 


OV 


OV 


14 


Input Clamp Voltage 






-1.5 


V 


-12mA 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T13 



NOTES: 



2. 



6. 



AM voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current is defined as into the terminal referenced. 
Positive logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Outpul; source current is supplied through a resistor to 
ground. 
With forced output voltage of 3 volts no more than 500 juA 



will enter the driver when output is in "0" state. \/qq = OV. 

8. Ri = 37J2 to ground. 

9. Load is 37 SI in parallel with lOOOpF. 

10. Manufacturer reserves the right to make design and process 
changes and improvements. 

11. This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 

12. \qq is dependent upon loading. Iqq limit specified is for 
no-loa^ test condition. 

13. Reference AC Test Figure and Pulse Requirements. 

14. Reference "Typical Output Current vs Output Voltage 
Curve." 

15. Vqq = 5.25 volts. Power Consumption specified for both 
drivers in package. 



SCHEMATIC DIAGRAM 



'cco- 



'inO- 



QNDO- 



1k < < 360n < 1.4k 



35n< < 15n 




^ 



-M— K 



-OVqut 



AC TEST FIGURE AND WAVEFORMS 




INPUT PULSE: 

Amplitude = 3.0V 

PW = 40ns (50% Duty Cycle) 

t^ = t| <5ns (10% and 90% measurement points) 



PULSE REQUIREMENTS 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T13 



TYPICAL OUTPUT CURRENT VERSUS OUTPUT VOLTAGE CURVE 









OUTPUT CURRENT (MILLIAMPS) 
o S 1 1 8 g 








^ 


V 


Ta- 


S5°C 












\ 


\ 














\ 


\ 














\ 
















) .5 1.0 1.5 2.0 2.5 3.0 3.5 
OUTPUT VOLTAGE (VOLTS) 



TYPICAL APPLICATIONS 

A typical application for the 8T13 is shown in Figure 1. 
If only one line driver is to be used for each transnnission 



line, the line may be terminated with 50 ohms on the 
receiving end only. See Figure 2. 




FIGURE 1 




U 



FIGURE 2 
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TRIPLE LINE RECEIVER 



REFER TO PAGE 18 FOR B, E AND R PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8T14 



DESCRIPTION 

The 8T14 is a Triple Line Receiver designed for applica- 
tions requiring digital information to be transmitted over 
long lengths of coaxial cable, strip line, or twisted pair 
transmission lines. The Receiver's high impedance input 
structure («30kfi) presents a minimal load to the driver 
circuit and allows the transmission line to be terminated in 
its characteristic impedance to minimize line reflections. 

The built-in hysteresis characteristic of the 8T14 also makes 
it ideal for such applications as Schmitt triggers, one-shots 
and oscillators. 



FEATURES 



BUILT-IN INPUT THRESHOLD HYSTERESIS* 

HIGH SPEED: t^^ = t^ff = 20ns (Typical) 

EACH CHANNEL CAN BE STROBED 

INDEPENDENTLY 

FANOUT OF TEN (10) WITH STANDARD TTL 

INTEGRATED CIRCUITS 

INPUT GATING IS INCLUDED WITH EACH LINE 

RECEIVER FOR INCREASED APPLICATION 

FLEXIBILITY 

OPERATION FROM A SINGLE +5 VOLT LOGIC 

SUPPLY 



•Hysteresis is defined as the difference between the input thresholds for the "1" and "0" output states. Hysteresis is specified at 0.5 volts 
typically and 0.3 volts minimum over the operating temperature range. 

LOGIC DIAGRAMS 




ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 







LIMITS 






TEST CONDITIONS 






CHARACTERISTICS 














NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


R 


S 


A 


B 


OUTPUTS 


"1" Output Voltage 


2.6 


3.5 




V 


2.0V 


4.5V 


OV 


OV 


-800mA 


7, 13 




2.6 


3.5 




V 


OV 


0.8V 


OV 


OV 


-800mA 


7,13 


"0" Output Voltage 






0.4 


V 


0.8V 


2.6v 


OV 


OV 


16mA 


8, 12 








0.4 


V 


OV 


OV 


2.0V 


2.0V 


16mA 


8,12 


"0" Input Current: 






















Sn 


-0.1 




-1.6 


mA 


OV 


0.4V 










An 


-0.1 




-1.6 


mA 


OV 




0.4V 








Bn 


-0.1 




-1.6 


mA 








0.4V 






"1" Input Current 






















Rn 






0.17 


mA 


3.8V 












Sn 






40 


mA 


3.8V 


4.5V 










An 






40 


mA 






4.5V 


OV 






Bn 






40 


mA 






OV 


4.5V 






Hysteresis 


0.30 


0.50 




V 




4.5V 


OV 


OV 




10, 11 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T14 



Ta = 25° C and Vqc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


R 


S 


A 


B 


OUTPUTS 


Turn-On Propagation Delay 
Turn-off Propagation Delay 
Power/Current Consumption 
Input Voltage Rating 

S 

A 

B 
Output Short Circuit Current 
Input Clamp Voltage: 

8 

A 

B 


5.5 

5.5 

5.5 

-50 


20 

20 

315/60 


30 

30 

380/72 

-100 

-1.5 
-1.5 
-1.5 


ns 

ns 

mW/mA 

V 

V 

V 

mA 

V 
V 
V 


3.8V 
OV 
OV 
3.8V 


10mA 
OV 
OV 
OV 

-12mA 


OV 

10mA 
OV 
OV 

-12mA 


OV 
OV 

10mA 
OV 

-12mA 


OV 





NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current is defined as into the terminal referenced. 

3. Positive current flow isdefined as into the terminal referenced. 

4. Positive Logic Definition: 

"UP" Level = "1", "DOWN" Level = "0". 

5. Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 



6. Manufacturer reserves the right to make design and process 
changes and improvements. 

7. Output source current is supplied through a resistor to 
ground. 

8. Output sink current is supplied through a resistor to Vqq. 

9. This test guarantees operation free of input latch-up over the 
specified operating supply voltage range. 

10. Hysteresis is defined as voltage difference between R input 
level at which output begins to go from "0" to "^" state and 
level at which output begins to go from "1" to "0". 

11. Vj,Q = 5.0V, 

12. Previous condition is a "1" output state. 

13. Previous condition is a "0" output state. 

14. Vqc = 5.25 volts. 



SCHEMATIC DIAGRAM 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI ~ 8T14 



HYSTERESIS TEST CIRCUIT 



Vcc = 5.0V 



4 16 3 

11 14 
15 10 

5 
6 

12 7 

1 9 

2 8 13 



-_I 



' R INPUT 



.33 Mf 



V!: 



CURVE TRACER 
TEK.575 



VOUT , I 



-L 1.0 Hi 



1 








~ 




^^ 


1.0V 




2.bv " V|N 



V2 V, 



Verify in each of three (3) positions of S^ (Figure 1 ) that the 
following occurs per Figure 2. 

1. V- and Vg must be between 0.8V minimum and 2.0V max. 

2. Hysteresis = V,- Vj > 0.3V. 



FIGURE 1 



FIGURE 2 



TYPICAL APPLICATIONS 




7 > 



8T13 DRIVER 




8T14 RECEIVER 



FIGURE 1 





-8T13 DRIVERS 



8T14 RECEIVER 



If more than one driver/receiver is to be used for each transmission 
line, the line should be terminated at both ends as shown in Fig. 2. 

FIGURE 2 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T14 



TYPICAL APPLICATIONS (Cont'd) 



SCHMITT TRIGGER APPLICATION 




IN 
OV 




8T14 RECEIVER 
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DUAL COMMUNICATIONS 
EIA/MIL LINE DRIVER 



REFER TO PAGE 19 FOR A AND F PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES HL/MSI 



8T15 



DESCRIPTION 

The 8T15 Dual Communications Line Driver provides line 
driving capability for data transmission between Data 
Communication and Terminal Equipment. The device meets 
or exceeds the requirements of EIA Standard RS-232B and 
C, MIL STD-188B and CCITT V 24. 

This dual 4-input NAND driver will accept standard TTL 
logic level inputs and will drive interface lines with nominal 
data levels of +6V and -6V. Output slew rate may be ad- 
justed by attaching an external capacitor from the output 
terminal to ground. The outputs are protected against 
damage caused by accidental shorting to as high as ±25V. 



ABSOLUTE MAXIMUM RAT 


NGS* 


Input Voltage 


+5.5V 


Output Voltage 


±25V 


vcc 


+15V 


Vee 


-15V 


Storage Temperature 


-65°Cto+150°C 


Operating Temperature 


0°Cto+75°C 



* Limiting values above which serviceability may be impaired. 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 







LIMITS 




TEST CONDITIONS 




CHARACTERISTICS 










NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


OUTPUTS 


DRIVEN 


OTHER 


"1" Output Voltage 


+5.0 


+6.0 


+7.0 


V 


0.8V 




-4.0mA 




"0" Output Voltage 


-5.0 


-6.0 


-7.0 


V 


2.0V 




4.0mA 




"0" Input Current 


-0.1 


-0.8 


-1.6 


mA 


0.4V 








"1" Input Current 






40 


mA 


4.5V 


o.ov 







Ta = 25°C, Vcc = +12.0V, VgE = -12.0V 







LIMITS 




TEST CONDITIONS 




CHARACTERISTICS 










— 




NOTES 




MIN. 


TYP. 


MAX. 


UNITS 


INP 
DRIVEN 


UTS 

OTHER 


OUTPUTS 




Output Rise Time 






4 


JUS 






Load A 


8 


Output Fall Time 






4 


JUS 






Load B 


8 


Output Rise Time 


200 






ns 






LoadC 


8 


Output Fall Time 


200 






ns 






Load D 


8 


Power Consumption 






275 


mW 








10 


(per driver) 


















Current from Positive Supply 






16 


mA 








10 


Current from Negative Supply 






28 


mA 








10 


Input Latch Voltage Rating 


5.5 






V 


10mA 


O.OV 




7 


Output Short Circuit Current 






-25 
+25 


mA 
mA 


O.OV 




-25V 
+25V 


9, 10 
9, 10 


Output Impedance 


















(Power on) 




95 




ohms 


O.OV 




-3.5+ 1mA 




(Power on) 




95 




ohms 


O.OV 




+3.5+ 1mA 




(Power off) 


300 


2.5M 




ohms 






+ 2V 




Input Clamp Voltage 






-1.5 


V 


-12.0mA 









NOTES: 

1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

2. All measurements are taken with ground pin tied to zero 
volts. 

3. Positive current is defined as into the terminal referenced. 

4. Positive logic definition: 

"UP" Level = "1", "DOWN" Level = "0" 

5. Precautionary measures should be taken to ensure current 



7. 



9. 
10. 



limiting in accordance with Absolute Maximum Ratings 

should the isolation diodes become forward biased. 

Manufacturer reserves the right to make design and process 

changes and improvements. 

This test guarantees operation free of input latch-up over the 

specified operating supply voltage range. 

Rise and fall times are measured between the +3V and 

-3V points on the output waveform. 

Test each driver separately. 

V^c = +12.6V, Vgg = -12.6V 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T15 



SCHEMATIC DIAGRAM 



r-l>f- 



|,0. ^ 



8k < son 






2,12 o- 



4,10 o- 



^ 



> 5k >^^ 



:iok < 10k 



vcc 



:iok <iion 



M- ^ 



i i 2 ^ 

> 12.2k 






"1 



-Kh 



:. r 



I 1 *"* 



Vee 



AC TEST FIGURES AND WAVEFORM 



LOAD A 



LOADB 



LOAOC 



7k < ±: 3000 pF 



3k > ^ 3000 pF 



7k 



X20pF 



-LSOOpF SHAPING 
CAPACITOR 



LOADD 



3k > -L20pF 



:^500pF SHAPING 
CAPACITOR 



+6 ■ 

+3 


-3 
-6 -^ 




tfall -* 



w 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T15 



TYPICAL OUTPUT CHARACTERISTIC CURVE 



+IOUT 

4>inmA 


1 
8T15 






ii 










+5mA 
0mA 


Vcc = +1ZV 
Vee = -12V , 
_Ta =+25°cJ 


' 


^ 
























^ 


^ 


^ 


.-^OUT 


- 






1 


+V0UT_ 1 


-5mA 
-10mA 

-'out 




, 




















^ 




















' 











-25V -16V -5V +5V +15V rt5V 



TYPICAL APPLICATIONS 



HIGH DIFFERENTIAL NOISE IMMUNITY lEIA * INPUT) 



'""^D-^ 



1/2(8T15) 




1/2(8T16) 



HIGH COMMON MODE NOISE IMMUNITY (MIL + INPUT) 



"-^>-l> 



1/2(8T15) 




■= 1/2(8X16) 
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DUAL COMMUNICATIONS EIA/MIL LINE RECEIVER 

PRODUCT AVAI LABLE IN O'' TO +75''C TEMP. RANGE ONLY. 



REFER TO PAGE 19 FOR A AND F PACKAGE PIN CONFIGURATIONS. 



DIGITAL 8000 SERIES TTL/MSI 



8T16 



DESCRIPTION 

The 8T16 Dual Communications Line Receiver provides 
receiving capability for data lines between Data Communi- 
cation and Terminal Equipment. The device meets or 
exceeds the requirements of El A Standard RS-232B and C, 
MIL-STD-188B and CCITT V24. 

The receivers accept single (El A) or double ended (MIL) 
inputs and are provided with an output strobing control. 
Both El A and MIL input standards are accommodated. 

When using the EIA input terminal (with the Hysteresis 
terminal open), input voltage threshold levels are typically 
+2V and -2V with a guaranteed minimum Hysteresis of 
2.4V. By grounding the "Hysteresis" terminal, the EIA 
input voltage threshold levels may be shifted to typically 
+1.0V and +2.1 V with a minimum guaranteed Hysteresis of 
0.75\/. (Note that when using the EIA inputs, the MIL 
inputs— both positive and negative— must be grounded). 



The MIL input voltage threshold levels are typically +0.6V 
and —0.6V with a minimum guaranteed Hysteresis of 0.7V. 
A MIL negative terminal is provided on each receiver per 
specification MIL-STD-188B to provide for common mode 
noise rejection. 

Each receiver includes a strobe input so that: 

a. A "1 " on the strobe input allows data transfer. 

b. A "0" on the strobe input holds the output high. 

ABSOLUTE MAXIMUM RATINGS* 

Input Voltage (EIA and MIL) ±25V 

Vcc +7.0V 

Storage Temperature -65°Cto +175i^C 

Operating Temperature 0°Cto+75°C 

'Limiting values above which serviceability may be impaired. 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 






CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 










INPUTS 




MIN. 


TYP. 


MAX. 


UNITS 


EIA 


MIL(+) 


MIL(-) 


HYS 


STROBE 






"1" Output Voltage (EIA) 
























("Hysteresis" Open) 


2.6 


3.5 




V 


-3.0V 


ov 


OV 




2.0V 


-SOOjuA 


8,10 


"1" Output Voltage (EIA) 
























("Hysteresis" grounded) 


2.6 


3.5 




V 


+0.3V 


ov 


OV 


OV 


2.0 V 


-800mA 


8,10 


"1" Output Voltage (MIL) 


2.6 


3.5 




V 




-0.1mA 


OV 




2.0 V 


-BOOmA 


8,11 




2.6 


3.5 




V 




-0.9V 


OV 




2.0 V 


-SOOmA 


8, 11 


"^" Output Voltage (Strobe) 


2.6 


3.5 




V 


+3.0V 


OV 


OV 




0.8V 


-BOOmA 


8 


"0" Output Voltage (EIA) 
























("Hysteresis" Open) 






0.4 


V 


+3.0V 


OV 


ov 




2.0V 


9.6mA 


9,12 


"0" Output Voltage (EIA) 
























("Hysteresis" grounded) 






0.4 


V 


+3.0V 


OV 


ov 


ov 


2.0V 


9.6mA 


9, 12 


"0" Output Voltage (MIL) 






0.4 


V 




+0.1 mA 


ov 




2.0 V 


9.6mA 


9,13 








0.4 


V 




+0.9V 


ov 




2.0 V 


9.6mA 


9,13 



TA = 25°CandVcc = 5.0V 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 


EIA 


MIL(+) 


MIL(-) 


HYS 


STROBE 


"1" Output Voltage (EIA) 


2.8 


3.5 




V 


+1.2V 


OV 


OV 




2.0V 


-BOOmA 


8, 10 


("Hysteresis" open) 
























"1" Output Voltage (MIL) 


2.8 


3.5 




V 




+0.35V 


OV 




2.0V 


-BOOjuA 


8, 13 


"0" Output Voltage (EIA) 




0.2 


0.4 


V 


-1.2V 


OV 


OV 




2.0V 


9.6mA 


9,10 


("Hysteresis" open) 
























"0" Output Voltage (MIL) 




0.2 


0.4 


V 




-0.35V 


OV 




2.0V 


9.6mA 


9,11 


Input Resistance (EIA) 


3 


5 


7 


kn 


+25V 


O.OV 


O.OV 










Input Resistance (MIL) 


7.5 


11.4 




kSl 


O.OV 


±25V 


O.OV 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T16 



Ta = 25° C and Vqc = 5.0V (Cont'd) 




















CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


OUTPUTS 


NOTES 


MIN. 


TYP. 


MAX. 


UNITS 


INPUTS 






















EIA 


MIL(->-) 


MIL(-) 


HYS 


STROBE 






Power Consumption (per receiver) 




44 


75 


mW 


3.0V 


OV 


OV 








17 


Output Short Circuit Current 


-10 




-70 


mA 


-3.0V 


o.ov 


o.ov 




5.00V 


O.OV 


16,17 


Propagation Delay 




100 


150 


ns 










5.00V 




14 


Signal Switching Acceptance 


20 






kHz 










5.00V 







NOTES: 
1. All voltage measurements are referenced to the ground termi- 
nal. Terminals not specifically referenced are left electrically 
open. 

All measurements are taken with ground pin tied to zero 
volts. 

Positive current is defined as into the terminal referenced. 
Positive logic definition: 
"UP" Level = "1", "DOWN" Level = "0". 
Precautionary measures should be taken to ensure current 
limiting in accordance with Absolute Maximum Ratings 
should the isolation diodes become forward biased. 
Manufacturer reserves the right to make design and process 
changes and improvements. 



2. 



6. 



7. This test guarantees operation free of latch-up over the speci- 
fied input voltage range. 

8. Output source current is supplied through a resistor to 
ground. 

9. Output sink current is supplied through a resistor to V^j-.. 

10. Previous EIA input: +3V (See hysteresis curve). 

11. Previous MIL input: H-0.9V (See hysteresis curve). 

12. Previous EIA input: -3V (See hysteresis curve). 

13. Previous MIL input: -0.9V (See hysteresis curve). 

14. Reference AC Test Figure. 

15. This test guarantees transfer of signals of up to 20kHz. 
Connect lOOOpF between the output terminal and ground. 

16. Each receiver to be tested separately. 

17. \/^Q = 5.25V. 



SCHEMATIC DIAGRAM 



STROBE 

o 



^k:^ 



EIA(+) 



5k 12k . 

— T — Wv- 



-VW 



-WV- 



HC^ 



-VvV^ 



< 



< 



MIL(-) 



-< 



-< 



-vw 



400<2 > 800<1 



y^ 




< 



-OVr 



-O OUT 



-VA- 



+ch 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T16 



HYSTERESIS CURVES 



EIA - "HYSTERESIS" OPEN 



L — r^ 

I GUARANTEED HYSTERESIS i 



EIA - "HYSTERESIS" GROUNDED 



/|V„ 



I TYPICAL HYSTERESIS - 



J l_ 



-3V -2V -1.2V 



+1JV +2V +3V 



MIL -HYSTERESIS 



GUARANTEED HYSTERESIS 



I I 
i < IT 



0.7SVI 

I 



0,V tl.OV +1.7V +2.1V +3.0V 





iiVout 












1 ^ 


. 


' ' 






i 


1 GUARANTEED HYSTERESIS | 

' 1 1 1 






« 1 ' 




. 








,,,!.*, , , , 


. " 


^ 





-0.9V -0.6V -0.36V 



'KI.3SV -tO-SV ^.9V 



•Vjn IS REFERENCED TO THE MIL (-) INPUT TERMINAL 



AC TEST FIGURE AND WAVEFORMS 



C>«5.0' 



< 



MIL (t> Vcc OUTPUT 



MIL C-0 HYSTERESIS 



I 



■1- 



i .^ <^" 

-|^ — «/yA« — 02 



PROPAGATION DELAY 



SIGNAL SWITCHING ACCEPTANCE 



+.9 - . +3 - - 



,1 II 
*3 -- 



tr •• tf < 20 ns 
+3V p.w. > 1 ms 



t t 

MIL EIA 



«pdV 




VOUT 



1 r^ 



PRF = 20I<H2, 
I 50% DUTY CYCLE 



— -^ p— *p««0 

1.5V 



t T 

MIL EIA 



VouT 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T16 



TYPICAL APPLICATIONS 



HIGH COMMON MODE NOISE IMMUNITY 
(MIL + INPUT) 



HIGH DIFFERENTIAL NOISE IMMUNITY 
(EIA + INPUT) 



^I>-!> 




^""gI>H> 




El A FAILSAFE OPERATION 



INPUT OPEN OR 
INPUT SHORTED OR 
TRANSMITTER O- 
POWER OFF 



— IxIhys 

,, — . — I 



^vk>* ..0..1 



.^r 



AC COUPLED OPERATIONS 



SCHMITT TRIGGER 



IT 




<^f 



-y — ^ 



1/2(8T16) 




SINE TO SQUARE WAVE CONVERTER 



% 




-|_n. 



1/2(8T16) 
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RETRIGGERABLE ONE-SHOT 



PRODUCT AVAILABLE IN 0°C TO +75°C TEMP. RANGE ONLY. 



REFER TO PAGE 19 FOR A PACKAGE P\ti CONFIGURATION. 



DESCRIPTION 

The Signetics N8T22A is a direct pin-for-pin replacement 
for the 9601 retriggerable one-shot. Triggering can be per- 
formed on either the leading or falling edge of the input 
signal through selection of the proper input terminal. 



The inputs are level-sensitive making triggering independent 
of signal transition times. Output pulse width is determined 
by external timing components (Rx and Cx) with each trig- 
ger pulse initiating a complete new timing cycle. 



DIGITAL 8000 SERIES TTL/MSI 

LOGIC DIAGRAM 



8T22 



=3>7^ 


Rx- 

r'hi 

Q 
Q 


-1 

•| 
1 

_l 


•External Components 



ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage) 



CHARACTERISTICS 


LIMITS 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


"1" Output Voltage 
"0" Output Voltage 
Input HIGH Voltage 
Input LOW Voltage 
"0" Input Current 
"1" Input Current 
Timing Resistor 
^Strav ~ Maximum allowable 
wiring capacitance 


2.4 
1.9 

5.0 


3.4 
0.2 


0.4 

0.9 
1.6 
60 
50 
50 


V 
V 
V 
V 
mA 

mA 
kn 

pF 


'out = -720mA 
lout='"2-8mA 

Vjn = 0.45V 
Vin = 4.5V 

P13to Ground 



TA = 25°CandVcc = 5.0V 







LIMITS 






CHARACTERISTICS 










TEST CONDITIONS 












MIN. 


TYP. 


MAX. 


UNITS 




Propagation Delay 












Negative Trigger Input 




25 


40 


ns 


R^ = 5.0kn, Cx = 


to True Output (tp^+) 










Cl= 15pf 


Negative Trigger Input 




25 


40 


ns 


R^ = 5.0kn, C^ = 


t6 False Output (tpj^-) 










Cl= 15pF 


Min. True Output Pulse Width 




45 


65 


ns 


Rj^ = 5.0kn, C^ = 
Cl= 15pF 


Pulse Width Variation 


3.08 


3.42 


3.76 


MS 


Rx = 10k«, Cx= lOOOpF 


Short Circuit Current 


-10 




-40 


mA 


Vout = OV 


Power Supply Current 






25 


mA 


Vcc = 5.25V 
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SIGNETICS DIGITAL 8000 SERIES TTL/MSI - 8T22 



NOTES: 

1. Positive current is defineid as into tlie pin referenced. 

2. Unless otiierwise noted, lOkSl resistor placed between Pin 13 and V/qq (^v)- 

3. Manufacturer reserves the right to make design and process changes and improvements. 

AC TEST FIGURE AND WAVEFORMS 



TRIGGER INPUT/OUTPUT AND PULSE WIDTH 



Q5.0V 



PULSE 
GENERATOR 



■*- < 



i 



OVouT 







(Ai AND A2I— /j.* 40ns- 

J /'■'" Vl 

^ p* tpw »i >^ 



(TRUEIVouT- 
(COMPLEMENT)VouT" 



k 



tpd- 



^ r 



(TRUE)VouT- 
(COMPLEMENT) VquT" 



WAVEFORM A. 



4. 



V|N 1.5V 

(Bi AND B2I 



yim 40n$ — ^"^ 



tpw ^1 

V /- 



r«-tpd— »►! 



WAVEFORM B. 



NOTES: 

1. Pulse Generator has the following characteristics: 
t^ = t| = 10ns (10% to 90%), AMP. = 3V. 

2. C. includes probe and jig capacitance. 

3. For tpd+, tpd- and tpw (min.) 

RX = 5kJ2 ± 1%, CX = OPEN, PI=?R = 1MHz. 

For Atpw: RX = lOkfi ± 1%, C^ = lOOOpF ± 1% 

PRR •= 200kH2. 
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SECTION 
SIGNETICS SURE 883 PROGRAM 



FOR DIGITAL DEVICES 
BULLETIN 5001A 

The Signetics SURE*/883 Program consists of a combination of 100 
percent and statistical sample tests designed to assure specified 
performance, continuing uniformity, and long term reliability of 
Signetics products. These tests are made regularly at no extra cost to 
the user and are performed in addition to the 40 quality assurance 
inspections and tests to which every circuit is subjected before final 
seal. The tests, tabulated below for the specifier's convenience, are 
performed in accordance with the following conditions, sequence, 
and schedules on equipment calibrated to meet all requirements of 
Ml L-Q-9858A and Ml L-C-45662A. 



Every circuit of every lot is processed to the environmental screens 
shown in Table I. These screens are performed in production and 
include 100% final production electrical tests. Any unit failing 
either the environmental screens or the final production electrical 
tests is rejected and removed from the lot. 



After completion of Table I tests, each manufacturing lot is sampled 
and tested by Quality Assurance for conformance to the require- 
ments of Table II. The unsampled portion of the lot is held pending 
acceptance of the lot sample. Detailed electrical test limits and 
conditions applicable to each subgroup are shown in the Electrical 
Characteristics table of the individual part type data sheets. 



Tables III A, II IB, and MIC provide a complete process qualification 
and verification program in accordance with the conditions of 
MIL-STD-883, Group A, B and C tests. These tests are performed 
once in every 90 day manufacturing period, on representative 
devices from each standard production die process family and on 
each production package family. The representative circuits and 
packages selected are changed routinely, and the tests performed 
monitor and qualify all structurally similar devices produced by the 
same process and production during that period. A summary of 
these test results is available on request at the time of order 
placement. 



Systematic Uniformity and Reliability Evaluation 



All of the applicable Electrical Parameters of Table MIA are per- 
formed at pretest on the Table II IC samples. This provides the 
MIL-STD-883 electrical parameter and design verification Group A 
tests. These tests are performed on representative circuit types from 
every die process family type in manufacturing during this period. 



Table NIB consists of the package oriented qualification environ- 
mental stress tests of MIL-STD-883, Groups B and C. Representative 
samples from each package product family type are monitored and 
qualified every 90 day period by these tests. A common device is 
used as the die type for these package and assembly qualification 
tests. 



Table IIIC consists of the die process oriented qualification electri- 
cal stress or operational tests at high temperature per MtL-STD-883, 
Groups 6 and C. Representative devices from each die process 
family are monitored and qualified every 90 day period by these 
tests. The package type is randomly selected as applicable. 



An additional screening series is available at extra cost. Details are 
given in Table V, MtL-STD-883, method 5004, high reliability 
screening. 



Table I — 100% Production Screen Tests 



TEST 


CONDITIONS 


Preseal Visual 


High Power — Low Power 


Thermal Shock 


Liquid to Liquid, 5 Cycles, 60 Seconds 
at 0°C, 60 Seconds at 100°C, transfer 
time 5 Seconds. (See Note 1.) 


Centrifuge 


Yi Axis; 30,000 g minimum, 
1 minute. (See Note 1.) 


Hermeticity 


Gross leak test (Bubble Test). 
(See Note 1.) 


Production Electrical 
Tests 





Table II — Signetics Acceptance Tests (See Notes 2 and 3) 



SIGNETICS 
SUBGROUP 


TEST 


CONDITIONS 


AQL 


MIL-STD-105 
INSPECTION LEVEL 


A-1 


Visual and Mechanical Inspection 


MIL-STD-883 Method 2009 


1 .0% 


m 


A-2 


DC Parameters 


T^ = +25°C 


1 .0% 


IE 


A-3 


DC Parameters 


Ta = +25°C 


1.0% 


IE 


A-4 


DC Parameters 


Ta = +125° C 


1 .0% 


IL 


A- 5 


DC Parameters 


Ta = -55°C 


1.0% 


IE 


A-6 


AC Parameters 


Ta = +25°C 


1.0% 


H 
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TABLE IDA. 



MIL-STD-883GROUPA 
ELECTRICAL TESTS 



MILSTD-883 

GROUP A 
SUBGROUP 


SIGNETICS 
SUBGROUP 


TEST DESCRIPTION 


At 


A-2, A-3 


Static tests at 25°C 


A2 


A4 


Static tests at maximum 
rated operating temperature. 


A3 


A 5 


Static tests at minimum 
rated operating temperature. 


A4 


A6 


Dynamic tests at 25°C, 


A5 


C 2, when 
applicable 


Dynamic tests at maximum 
rated operating temperature. 


A6 


C 2, when 
applicable 


Dynamic tests at minimum 
rated operating temperature. 


A7 


« 


Functional tests at 25°C. 


A8 


A 4, A-5 


Functional tests at maximum 
and minimum rated 
operating temperatures. 


A9 


A 6 


Switching tests at 25°C. 


A10 


C 2, when 
applicable 


Switching tests at maximum 
rated operating temperature. 


All 


C 2, when 
applicable 


Switching tests at minimum 
rated operating temperature. 



TABLE 1MB. l\/IIL-STD-883 GROUPS B AND C ENVIRONMENTAL TESTS 



MIL-STD-883 
GROUP B & C 
SUBGROUP 


TEST DESCRIPTION 


MIL-STD-883 
METHOD 


CONDITIONS 


LTPD 


Bl 


Physical Dimensions 


2008 


Test Condition A 


15 


B2 


Marking Permanency 
Visual and Mechanical 
Bond Strength 


2008 
2008 
2011 


Test Condition B, Para. 3,2,1 
Test Condition B 
Test Condition D 


4 devices/no failure 
1 device/no failure 
15 


B3 


Solderability 


2003 


Solder Temperature 260°C ±10°C 


15 


B4 


Lead Fatigue 
Hermeticity 

a. Fine 

b. Gross 


2004 
1014 


Test Condition B2 
See Note 4 

Test Condition A or B 
Test Condition C 


15 


Cl 


PreTest Electrical 
Parameters 
Thermal Shock 

Temperature Cycle 

Moisture Resistance 
End Point Electrical 
Parameters 
FAILURE CRITERIA 


1011 
1010 
1004 


Signetics Subgroup A-3 

15 Cycles. Test Condition C, 

+ 150°C to -65°C 

10 Cycles. Test Condition C, 

150°C to -65°C 

Omit initial conditioning. 

Signetics Subgroup A-3 
Refer to Table IV. 


15 


C2 


Pre Test Electrical 
Parameters 
Mechanical Shock 
Vibration Variable 
Frequency 

Constant Acceleration 
End Point Electrical 
Parameters 
FAILURE CRITERIA 


2002 

2007 
2001 


Signetics Subgroup A'3 
Test Condition B 

Test Condition A 
Test Condition E 

Signetics Subgroup A.3 
Refer to Table IV. 


15 


C3 


Salt Atmosphere 


1009 


Test Condition A. Omit 
initial conditioning. 


15 


C4 


Pre-Test Electrical 

Parameters 

High Temperature 

Storage 

End Point Electrical 

Parameters 

FAILURE CRITERIA 


1008 


Signetics Subgroup A-3 

Ta=+150°C, t= 1000 hours 

Signetics Subgroup A-3 
Refer to Table IV. 


X= 15 



TABLE MIC. MIL-STD-883 GROUPS B AND C HIGH TEMPERATURE 
OPERATING LIFE TESTS 



MIL-STD-883 
GROUP B & C 
SUBGROUP 


TEST DESCRIPTION 


MIL-STD-883 
METHOD 


CONDITIONS 


LTPD 




Pre-Test aiid Design 
Verification Electrical 
Parameters 




Table 1 1 1 A as applicable, 
data sheet groups A & C. 




B5& C5 


High Temperature 
Operating Life 

End Point Electrical 
Parameters 
FAILURE CRITERIA 


1005 


Test Condition D or E as applicable. 
Ta = +125°C or +85°C, per Part 
Datasheet. t= 1000 hours. 

Signetics Subgroup A-3 
Refer to Table IV. 


\= 10 



Signetics performs a truth table test. 
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Table IV - Signetics Failure Criteria 



TEST 


"1" Input Current 


"1" Output Voltage 


"0" Input Current 


"0" Output Voltage 


Expansion Node Current 


LIMITS 


Data Sheet Limits and: 
10X Initial Value for OTL 
5X Initial Value for TTL 


Data Sheet Limits and: 
±20% Initial Value 


Data Sheet Limits 
±20% Initial Value 


Datasheet Limits and: 
±0.1 V 


Datasheet Limits and: 
±20% Initial Value 



Optional High Reliability Screening 

To maximize reliability in critical application, the Optional High 
Reliability Screening of Table V provides for three levels of 100% 
screening per MIL-STD-883, Method 5004 at extra cost. This series 
eliminates the necessity for special specification, minimizes cost and 
provides the shortest possible delivery time. This series is applied 
after the normal Group A acceptance test. Circuits subjected to this 
Preconditioning Series are clearly distinguishable from standard 
products in the following ways: 

1. Individual serial number on each circuit (Class A only). 

2. The first letters of a part number are either RA, RB, or RC. 

RA = Class A 
RB = Class B 
RC = Class C 
i.e., RA8880J = 100% screening of Table V, Class A. 

3. Individual device variables parametric test data is supplied with 
each shipment (Class A only). 

Consult your local representative for price information. Device 
types should be specified with the appropriate letter prefixes. 



Notes: 

1. Not applicable to solid molded packaged devices. 

2. All test equipment calibrated to meet requirements of 
MIL-a-9858A and Ml L-C-45662A. 

3. Detailed tests, conditions, and limits applicable to each subgroup 
are given in the Signetics data sheet ELECTRICAL CHARAC- 
TERISTICS table. See Table III A for the corresponding broup A 
tests of MIL-STD-883. 

4. The Hermeticity tests are not employed for solid molded 
packages. 

5. Class B and Class C may be subjected to thermal shock as an 
alternate. 

6. The test sequence of fine and gross leak may be reversed when 
fluorocarbons are utilized for gross leak. 

7. The individual MIL-STD-883 Test Methods are, in many cases 
designed to "stand alone" as a sole screen or sole Group B 
environmental sampling test. But since 5004 specifies a screening 
series or flow, some of the measurements, etc., specified in an 
individual Test Method are not intended to be applicable in the 
screening series. 



TABLE V - MIL-STD-883 METHOD 5004, HIGH RELIABILITY SCREENING 



TEST 


MIL-STD-883 
METHOD 


CLASS A 


CLASS B 


CLASS C 


CLARIFICATIONS 
(Sm Note 7) 


Internal Visual (prasaal) 


2010.1 


Cond. A 


Cond. B 


Cond. B 


Test Condition A. Paragraph 3.1.1.7, a. delete the 
words "and parameter". 


Stabilization Bake 


1008 (24 hours) 


Cond. C 


Cond. C 


Cond. C 


Condition C (150°C) max. for au/al metallization 
system. Cond. (200 C) max. for al/al 
metallization system. No electrical measurements 
at this point. 


Thormal Shock 


1011 


Cond C 


Not required. 
NOTE 5 


Not required. 
NOTE 5 


Cond. C (150°C) max. for au/al -netallization 
system. Cond. (200°C) max. for al/al met 
allization system. No electrical measurements, no 
external visual inspection at this point. 


Tamparatura Cycling 


1010 


Cond. C 


Cond. C 

NOTE 5 


Cond. C 

NOTE 5 


(1S0°C) max. for au/al metallization system. 
Cond. D (200°C) max. for al/al metallization 
system. No electrical measurements, no external 
visual inspection, no hermeticity tests at this point. 


Mechanical Shock 


2002, Y1 plane only 


Cond. B 


Not Required 


Not Required 


No electrical measurements at this point. 


Centrifuge 


2001 


Cond. E 

V2 then Y1 plane 


Cond. E 
Y1 plane 


Cond. E 
Y1 plane 




Hermeticity 

A. Fine Leak 

B. Gross Leak 


1014. Notes 
(Hermetic devices 
only) 


Cond. A or B 
Cond. C 


Cond. A or B 
Cond. C 


Cond. A or B 
Cond. C 




Critical Electrical Parameters 


Signetics Subgroup A3 


Read and Record 


Not Required 


Not Required 




Burn In Test 


1015. T^ = ♦125°C 


240 hours Cond. 
or E (as applicable) 


168 hours Cond.D 
or E (as applicable) 


Not Required 




Critical Electrical Parameters 


Signetics Subgroup A3 


Read and Record 


Not Required 


Not Required 




Signetics FAI LURE CRITERIA 




Table IV 


Not Required 


Not Required 




Reverse Bias Burn In 


-1015. T;^ - nso^c 
t - 72 hours 


Cond. A or C 


Not Required 


Not Required 


Required only when specified in the applicable 
procurement document. Signetics standard burnin 
(above) includes reverse bias of unused junctions. 


Final Electrical Tost 


Perform go no go 
measurements of 
Signetics Subgroup 
A Parameters 


Signetics Subgroups 
A 2. A 4, A 5. A 6, 
Functional tests, 
truth table when 
applicable 


Signetics Subgroups 
A 2.A 3. A 6, 
Functional tests, 
truth table 
when applicable 


Signetics Subgroups 
A 2. A 3 Functional 
tests, truth table 
when applicable 




Radiographic Inspection 


2012 


Yes 


Not Required 


Not Required 




External Visual 


2009 


Yes 


Yes 


Yes 
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SECTION 
CUSTOMER ORDERING INFORMATION 



N8205Y - CB175 
N8204Y - CB504 
N8204Y - CB505 



ASCII-TO-EBCDIC, EBCDIC-TO-ASCII 
ASCI I -TO- EBCDIC CODE CONVERTER 
EBCDIC-TO-ASCII CODE CONVERTER 



ASCII (ADDRESS) TO EBCDIC (DATA) 



8205 — CB175 FIRST HALF 
8204 — CB504 






00000000 


1 


00000001 


2 


00000010 


3 


0000001 1 


128 


0010000O 


129 


00100001 


130 


00100010 


131 


00100011 


4 


00110111 


5 


00101101 


6 


00101110 


7 


00101111 


132 


00100100 


133 


00010101 


134 


00000110 


135 


00010111 


8 


00010110 


9 


00000101 


10 


00100101 


11 


00001011 


136 


00101000 


137 


00101001 


138 


00101010 


139 


00101011 


12 


00001100 


13 


00001101 


14 


00001110 


15 


00001111 


140 


00101100 


141 


00001001 


142 


00001010 


143 


00011011 


16 


00010000 


17 


00010001 


18 


00010010 


19 


00010011 


144 


00110000 


145 


00110001 


146 


00011010 


147 


00110011 


20 


00111100 


21 


00111101 


22 


00110010 


23 


00100110 


148 


00110100 


149 


00110101 


150 


00110110 


151 


00001000 


24 


00011000 


25 


00011001 


26 


00111111 


27 


00100111 


152 


00111000 


153 


00111001 


154 


00111010 


155 


00111011 


28 


00011100 


29 


00011101 


30 


00011110 


31 


00011111 


156 


00000100 


157 


00010100 


158 


00111110 


159 


11100001 


32 


01000000 


33 


01001111 


34 


01111111 


35 


01111011 


160 


01000001 


161 


01000010 


162 


01000011 


163 


01000100 


36 


01011011 


37 


01101100 


38 


01010000 


39 


01111101 


164 


01000101 


165 


01000110 


166 


01000111 


167 


01001000 


40 


01001101 


41 


01011101 


42 


01011100 


43 


01001110 


168 


01001001 


169 


01010001 


170 


01010010 


171 


01010011 


44 


01101011 


45 


01100000 


46 


01001011 


47 


01100001 


172 


01010100 


173 


01010101 


174 


01010110 


175 


01010111 


48 


11110000 


49 


11110001 


50 


11110010 


51 


11110011 


176 


01011000 


177 


01011001 


178 


01100010 


179 


01100011 


52 


11110100 


53 


11110101 


54 


11110110 


55 


11110111 


180 


01100100 


181 


01100101 


182 


01100110 


183 


01100111 


56 


11111000 


57 


11111001 


58 


01111010 


59 


01011110 


184 


01101000 


185 


01101001 


186 


01110000 


187 


01110001 


60 


01001100 


61 


01111110 


62 


01101110 


63 


01101111 


188 


01110010 


189 


01110011 


190 


01110100 


191 


01110101 


64 


01111100 


65 


11000001 


66 


11000010 


67 


11000011 


192 


01110110 


193 


01110111 


194 


01111000 


195 


10000000 


68 


11000100 


69 


11000101 


70 


11000110 


71 


11000111 


196 


10001010 


197 


10001011 


198 


10001100 


199 


10001101 


72 


11001000 


73 


11001001 


74 


11010001 


75 


11010010 


200 


10001110 


201 


10001111 


202 


10010000 


203 


10011010 


76 


11010011 


77 


11010100 


78 


11010101 


79 


11010110 


204 


10011011 


205 


10011100 


206 


10011101 


207 


10011110 


80 


11010111 


81 


11011000 


82 


11011001 


83 


11100010 


208 


10011111 


209 


10100000 


210 


10101010 


211 


10101011 


84 


11100011 


85 


11100100 


86 


11100101 


87 


11100110 


212 


10101100 


213 


10101101 


214 


10101110 


215 


10101111 


88 


11100111 


89 


11101000 


90 


11101001 


91 


01001010 


216 


10110000 


217 


10110001 


218 


10110010 


219 


10110011 


92 


11100000 


93 


01011010 


94 


01011111 


95 


01101101 


220 


10110100 


221 


10110101 


222 


10110110 


223 


10110111 


96 


01111001 


97 


10000001 


98 


10000010 


99 


10000011 


224 


10111000 


225 


10111001 


226 


10111010 


227 


10111011 


100 


10000100 


101 


10000101 


102 


10000110 


103 


10000111 


228 


10111100 


229 


10111101 


230 


10111110 


231 


10111111 


104 


10001000 


105 


10001001 


106 


10010001 


107 


10010010 


232 


11001010 


233 


11001011 


234 


11001100 


235 


11001101 


108 


10010011 


109 


10010100 


110 


10010101 


111 


10010110 


236 


11001110 


237 


11001111 


238 


11011010 


239 


11011011 


112 


10010111 


113 


10011000 


114 


10011001 


115 


10100010 


240 


11011100 


241 


11011101 


242 


11011110 


243 


11011111 


116 


10100011 


117 


10100100 


118 


10100101 


119 


10100110 


244 


11101010 


245 


11101011 


246 


11101100 


247 


11101101 


120 


10100111 


121 


10101000 


122 


10101001 


123 


11000000 


248 


11101110 


249 


11101111 


250 


11111010 


251 


11111011 


124 


01101010 


125 


11010000 


126 


10100001 


127 


000001 1 1 


252 


1 1 1 1 1 1 00 


253 


11111101 


254 


11111110 


255 


11111111 



EBCDIC (ADDRESS) TO ASCII (DATA) 



8205 — CB175 SECOND HALF 
8204 — CB505 



256 


00000000 


257 


00000001 


258 00000010 


259 


00000011 


384 


11000011 


385 


01100001 


386 


01100010 


387 


01100011 


260 


10011100 


261 


00001001 


262 10000110 


263 


01111111 


388 


01100100 


389 


01100101 


390 


01100110 


391 


01100111 


264 


10010111 


265 


10001101 


266 10001110 


267 


00001011 


392 


01101000 


393 


01101001 


394 


11000100 


395 


11000101 


268 


00001100 


269 


00001101 


270 00001110 


271 


00001111 


396 


11000110 


397 


11000111 


398 


11001000 


399 


11001001 


272 


00010000 


273 


00010001 


274 00010010 


275 


00010011 


400 


11001010 


401 


11001010 


402 


01101011 


403 


01101100 


276 


10011101 


277 


10000101 


278 00001000 


279 


10000111 


404 


01101101 


405 


01101110 


406 


01101111 


407 


01110000 


280 


00011000 


281 


00011001 


282 10010010 


283 


10001111 


408 


01110001 


409 


01110010 


410 


11001011 


411 


11001100 


284 


00011100 


285 


00011101 


286 00011110 


287 


00011111 


412 


11001101 


413 


11001110 


414 


11001111 


415 


11010000 


288 


10000000 


289 


10000001 


290 10000010 


291 


10000011 


416 


11010001 


417 


01111110 


418 


01110011 


419 


01110100 


292 


10000100 


293 


00001010 


294 00010111 


295 


00011011 


420 


01110101 


421 


01110110 


422 


01110111 


423 


01111000 


296 


10001000 


297 


10001001 


298 10001010 


299 


10001011 


424 


01111001 


425 


01111010 


426 


11010010 


427 


11010011 


300 


10001100 


301 


00000101 


302 00000110 


303 


000001 1 1 


428 


11010100 


429 


11010101 


430 


11010110 


431 


11010111 


304 


10010000 


305 


10010001 


306 00010110 


307 


10010011 


432 


11011000 


433 


11011001 


434 


11011010 


435 


11011011 


308 


10010100 


309 


10010101 


310 10010110 


311 


00000100 


436 


11011100 


437 


11011101 


438 


11011110 


439 


11011111 


312 


10011000 


313 


10011001 


314 10011010 


315 


10011011 


440 


11100000 


441 


11100001 


442 


11100010 


443 


1 1 1 0001 1 


316 


00010100 


317 


00010101 


318 10011110 


319 


00011010 


444 


11100100 


445 


11100101 


446 


11100110 


447 


11100111 


320 


00100000 


321 


10100000 


322 10100001 


323 


10100010 


448 


01111011 


449 


01000001 


450 


01000010 


451 


01000011 


324 


10100011 


325 


10100100 


326 10100101 


327 


10100110 


452 


01000100 


453 


01000101 


454 


01000110 


455 


01000111 


328 


10100111 


329 


10101000 


330 01011011 


331 


00101110 


456 


01001000 


457 


01001001 


458 


11101000 


459 


11101001 


332 


00111100 


333 


00101000 


334 00101011 


335 


00100001 


460 


11101010 


461 


11101011 


462 


11101100 


463 


11101101 


336 


00100110 


337 


10101001 


338 10101010 


339 


10101011 


464 


01111101 


465 


01001010 


466 


01001011 


467 


01001100 


340 


10101100 


341 


10101101 


342 10101110 


343 


10101111 


468 


01001101 


469 


01001110 


470 


01001111 


471 


01010000 


344 


10110000 


345 


10110001 


346 01011101 


347 


00100100 


472 


01010001 


473 


01010010 


474 


11101110 


475 


11101111 


348 


00101010 


349 


00101001 


350 00111011 


351 


01011110 


476 


11110000 


477 


11110001 


478 


11110010 


479 


11110011 


352 


00101101 


353 


00101111 


354 10110010 


355 


10110011 


480 


01011100 


481 


10011111 


482 


01010011 


483 


01010100 


356 


10110100 


357 


10110101 


358 10110110 


359 


10110111 


484 


01010101 


485 


01010110 


486 


01010111 


487 


01011000 


360 


10111000 


361 


10111001 


362 01111100 


363 


00101100 


488 


01011001 


489 


01011010 


490 


11110100 


491 


11110101 


364 


00100101 


365 


01011111 


366 00111110 


367 


00111111 


492 


11110110 


493 


11110111 


494 


11111000 


495 


11111001 


368 


10111010 


369 


10111011 


370 10111100 


371 


10111101 


496 


00110000 


497 


00110001 


498 


00110010 


499 


00110011 


372 


10111110 


373 


10111111 


374 11000000 


375 


11000001 


500 


00110100 


501 


00110101 


502 


00110110 


503 


00110111 


376 


11000010 


377 


01100000 


378 ooinoio 


379 


00100011 


504 


00111000 


505 


00111001 


506 


11111010 


507 


11111011 


380 


01000000 


381 


00100111 


382 00111101 


383 


00100010 


508 


1 1 1 1 1 1 00 


509 


11111101 


510 


11111110 


511 


11111111 
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SIGNETICS SALES OFFICES 

FIELD SALES OFFICES 

• New England Regional Sales Office: Miller Building. Suite 11. 
594 Marrett Road, Lexington, Massachusetts 021 73 

Phone: (61 7) 861 -0840 TWX : (71 0) 326-671 1 
Upstate New York: 2102 Euclid Ave., Syracuse, 13224 
Phone: (31 5) 437-6634 TWX : (71 0) 541 -041 

• Atlantic States Regional Sales Office: 2460 Lemoine Ave.. Fort Lee. 
New Jersey 07024 

Phone: (201) 947-9870 TWX: (710) 991-9794 

Florida: 3267 San Mateo, Clearwater. 3351 5 

Phon6: (813) 726-3469 TWX: (810) 866-0437 

Maryland: Silver Springs 

Phone:(301)946-6030 

Pennsylvania and Soutliern New Jersey: Oakwood Drive. Medford. 

New Jersey 08055 

Phone: (609) 665-5071 

Virginia: 12001 Whip Road, Reston. 22070 

Phone: (301) 946-6030 

• Central Regional Sales Office: 5105 Tollview Drive. Suite 209. 
Rolling Meadows, Illinois 60008 

Phone: (31 2) 259-8300 TWX: (910) 687-0765 

• Nortliwest Regional Sales Office: 811 E. Arques, Sunnyvale, Ca. 94086 
Phone: (408) 739-7700 TWX : (91 0) 339-9220 

(408) 736-7565 (910) 339-9283 

• Southwest Regional Sales Office: 540 Hollywood Way, 
Burbank, Calif. 91505 

Phone: (213) 846-1020 TWX: (910) 498-2228 

California: P.O. Box 788. Del Mar. 92014 

Phone: (714) 453-7570 

California: P.O. Box 1236, Huntington Beach, 92647 

Phone: (714) 540-9420 (213) 846-1020 

REPRESENTATIVES 

ALABAMA 

Huntsville 35801: Compar Corp., 904 Bob Wallace Ave., Room 114 
Phone: (205) 539-8476 

ARIZONA 

Scottsdale 85252: Compar Corp., 84 West 1st Street 
Phone: (602) 947-4336 TWX: (910) 950-1293 

CALIFORNIA 

Palo Alto 94303: Components Unlimited, 1020 Corporation Way 

Phone:(415)961-9064 

San Diego 92123: Celtec Company, Inc., 8799 Balboa Avenue 

Phone: (714) 279-7961 TWX: (910) 335-1512 

CANADA 

Toronto 150, Ontario: Canadian General Electric Company, Ltd., 

Electronics Components Department, 189 Dufferin Street 
Phone: (416) 537-4481 TELEX: 0221360 

COLORADO 

Denver 80216: Elcom^ 4783 South Quebec 

Phone : (303) 771 -6200 TWX : (91 0) 935-071 

CONNECTICUT 

Hamden 06518: Compar Corp., P.O. Box 5204 

Phone: (203) 288-9276 TWX: (710) 465-1540 

FLORIDA 

Altamonte Springs 32701: WMIM Associates Inc., 515 Tivoli Ct. 

Phone: (305) 831-4645 

Clearwater 33516: WIMIM Associates inc., 1260A S. Highland Ave. 

Phone: (813) 446-0075 

Pompano Beacli 33060: WMIM Associates Inc., 721 South East 6th Terrace 

Phone: (305) 943-3091 

INDIANA 

Indianapolis 46250: R. H. Newsom Associates, 6320 Woburn Dr. 

Phone:(317)849-4442 

KANSAS 

Overland Park 66207: Penzner-Mankus Associates, Inc., P.O. Box 6264 
Phone : (91 3) 381 -0004 TWX : (91 0) 749-6473 

MARYLAND 

Baltimore 21207: Doss Electronics Inc., 6660 Security Blvd. 
Phone: (301) 944-1900 TWX: (710) 862-9162 

MASSACHUSETTS 

Newton Higlilands 02161: Compar Corp., 88 Needham Street 
Phone:(617)969-7140 TWX: (710) 335-1686 

MICHIGAN 

Detroit 48224: Skip Greiner Associates, 15318 Mack Avenue 

Phone: (31 3) 882-7570, (31 3) 882-1 880 TWX : (81 0) 221-51 57 

MINNESOTA 

Minneapolis 55416: Compar Corp., P.O. Box 16095 

Phone:(612)922-7011 

MISSOURI 

Hazelwood 63042: Penzner-Mankus Associates, Inc., 400 Brookes Lane 
Phone: (314) 731-4334 TWX: (910) 762-0602 



SOUTHERN NEW JERSEY AND PENNSYLVANIA 

Haddonfleld, N.J. 08033: Compar Corp., 15 Potter Street 
Phone: (609) 429-1526 TWX: (710) 896-0679 

NEW MEXICO 

Alt>uquerque 87110: Compar Corp., 2129 San Mateo, N.E. 
Phone : (505) 265-1 020 TWX : (91 0) 989-1 659 

METROPOLITAN NEW YORK 

Manhasset 11030: Win-Cor Electronics Sales Corp., 75 Plandome Road 
Phone: (516) 627-9474 TWX: (510) 223-0807 

UPSTATE NEW YORK 

Rochester 14618: Fowler Beach Corp., 3700 East Avenue 
Phone: (716) 586-0468 TWX: (510) 254-2939 

NORTH CAROLINA 

Winston-Salem 27101: Compar Corp., 1106 Burke Street 
Phone : (91 9) 723-1 002 TWX : (51 0) 931 -3101 

OHIO 

Dayton 45405: Compar Corp., P.O. Box 57, Forest Park Branch 

Phone:(513)878-2531 

Fairview Park 44126: Compar Corp., P.O. Box 4791 

Phone: (216) 333-4120 TWX: (810) 421-8396 

TEXAS 

Richardson 75080: Semiconductor Sales Associates, 

312 North Central Expressway, Suite 213 
Phone: (214) 231-6181 TWX: (910) 867-4737 

UTAH 

Salt Lake City 84111: Elcom, 445 East 2nd South 
Phone : (801 ) 355-5327 TWX : (91 0) 925-5607 

WASHINGTON 

Bellevue 98004: Western Technical Sales, 

10843 N.E. 8th Street, Room 210, Fraser BIdg. 
Phone: (206) 454-3906 TWX: (910) 443-2309 

DISTRIBUTORS 

CALIFORNIA 

Burbank 91504: Compar Corp., 2908 Naomi Avenue 
Phone: (213) 843-1772 TWX: (910) 498-2203 

Burlingame 94010: Compar Corp., 820 Airport Blvd. 
Phone: (415) 347-5411 TWX: (910) 374-2366 

Culver City 90230: Hamilton Electro Sales, 10912 W. Washington 
Phone : (21 3) 870-71 71 TELEX : 677-1 00, 674-381 , 674-354 

El Monte 91731: G.S. Marshall, 9674 Telstar Avenue 
Phone: (213) 686-1500 TWX: (910) 587-1565 

Los Angeles 90022: KT/Wesco Electronics, 5650 Jillson Street 
Phone: (213) 685-9525 TWX: (910) 580-1980 

Mountain View 90230: Hamilton/Avnet Electronics, 340 East Middlefield Rd 

Phone: (415) 961-7000 TELEX: 348-201 

Palo Alto 94303: Wesco Electronics, 3973 East Bayshore Road 

Phone : (41 5) 968-3475 TWX : (91 0) 379-6488 

San Diego 92111: G.S. Marshall, 7990 Engineer Road, Suite 1 

Phone: (714) 278-6350 TWX: (910) 587-1565 

San Diego 92123: Kierulff Electronics, 8799 Balboa Avenue 

Phone: (714) 278-2112 TWX: (910) 335-1182 

CANADA 

Downsvlew, Ontario: Cesco Electronics, Ltd., 24 Martin Ross Avenue 

Phone:(416)638-5250 

Montreal, Quebec: Cesco Electronics, Ltd., 4050 Jean Talon West 

Phone: (514) 735-5511 TWX: (610) 421-3445 

Ottawa, Ontario: Cesco Electronics, Ltd., 1300 Carling Avenue 

Phone:(613)729-5118 

Quebec: Cesco Electronics, Ltd., 128 St. Vallier Street 

Phone:(418)524-3518 

COLORADO 

Denver 80216: Hamilton/Avnet Electronics, 1400 W. 46th Avenue 
Phone: (303) 433-8551 TELEX: 45872 

FLORIDA 

Hollywood 33021: Hamilton/Avnet Electronics, 4020 No. 29th Avenue 
Phone: (305) 925-5401 TELEX: 51-4328 
Oriando 32805: Hammond Electronics, 91 1 West Central Blvd. 
Phone: (305) 241-6601 TWX: (810) 850-4121 

ILLINOIS 

Elmhurst 60126: Semiconductor Specialists, Inc., 195 Spangler Avenue 

Elmhurst Industrial Park 

Phone: (312) 279-1000 TWX: (910) 254-0169 

Schiller Park 60176: Hamilton/Avnet Electronics, 3901 Pace Court 

Phone:(312)678-6310 TELEX: 728-330 

MARYLAND 

Hanover 21076: Hamilton/Avnet Electronics, 7255 Standard Drive 

Phone : (301 ) 796-5000 TELEX : 879-68 

Rockville 20850: Pioneer Washington Electronics, Inc., 1037 Taft Street 

Phone:(301)427-3300 



MASSACHUSETTS 

Burlington 01803: Hamllton/Avnet Electronics 

207 Cambridge Street 

Phone: (61 7) 272-3060 TELEX ; 9494-61 

Needham Helghte 02194: kierulfl/Schley, 14 Charles Street 

Phone: (617) 449-3600 TWX: (710) 325-1179 

MICHIGAN 

Detroit 48239: Hamilton/Avnet Electronics, 8900 Telegraph Road 
Phone: (313) 528-1000 

Detroit 48240: Semiconductor Specialists, Inc., 25127 W Six Mile Road 
Phone: (313) 255-0300 TWX: (910) 254-0169 

MINNESOTA 

Minneapolis 55420: Semiconductor Specialists, Inc., 8030 Cedar Ave., S. 
Phone: (612) 884-8132 

MISSOURI 

Hazeiwood 63042: Hamilton/Avnet Electronics, 400 Brookes Lane 
Phone : (31 4) 731 -1 1 44 TELEX : 442348 

NORTHERN NEW JERSEY 

Cedar Grove 07009: Hamilton/Avnet Electronics, 220 Little Falls Read 
Phone: (201) 239-0800 TELEX: 138313 

SOUTHERN NEW JERSEY AND PENNSYLVANIA 

Cherry Hill, N.J. 08034: Hamilton/Avnet Electronics, 1608-10 W. Marlton Pike 
Phone: (609) 662-9337 TELEX: 834737 

Cherry Hill, N.J. 08034: Milgray-Delaware Valley, 1165 Marlkress Road 
Phone: N.J. (609)424-1300 Phlla. (215) 228-2000 TWX: (710) 896-0405 

NEW YORK 

Buffalo 14202: Summit Distributors, Inc., 916 Main Street 

Phone:(716)884-3450 TWX: (710) 522-1692 

Hauppauge, LI. 11787: Semiconductor Concepts, Inc., Engineer Road 

Phone: (516) 273-1234 TWX: (510) 227-6232 

Woodbury, L. 1. 11797: Harvey Radio, 60 Crossways Park West 

Phone: (516) 921-8700 TWX: (510) 221-2184 

New Yoric 10011: Terminal-Hudson Electronics, 236 West 17th Street 

Phone: (212) 243-5200 TWX: (710) 581-3962 

OHIO 

Cleveland 44103: Pioneer Standard Electronics, 5403 Prospect Avenue 
Phone: (216) 432-0010 TWX: (810) 421-8238 
Kettering 45429: Arrow Electronics, 3100 Plainfield Road 
Phone (513) 253-9176 TWX: (810) 459-1611 

TEXAS 

Dallas 75207: Hamilton/ Avnet Electronics, 2403 Farrington Aye. 

Phone: (214) 638-2850 TELEX: 732359 

Dallas 75220: Solid State Electronics Company, P.O. Box 20299 

Phone: (214) 352-2601 

Houston 77019: Hamilton/Avnet Electronics, 1216 West Clay Street 

Phone: (713) 526-4661 TELEX: 762589 

Houston 77036: Universal Electronics, 5723 Savoy Street 

Phone: (713) 781-0421 

WASHINGTON 

Seattle 98121: Hamilton/Avnet Electronics, 2320 Sixth Avenue 
Phone: (206) 624-5930 TELEX: 32249 

INTERNATIONAL SALES 

EUROPEAN HEADQUARTERS: 

Signetics International Corp., Zugerstrasse. 57 
CH6340 Baar/Zug, Switzerland 
Phone : 042/ 31 5544 TELEX : 78752 

UNITED KINGDOM: 

Signetics International Corp., Trident House. Station Road. Hayes. 
Middlesex. England Phone: (01) 848-0202 TELEX: 262349 

FRANCE: 

Signetics S.A.R.L., 90 Rue Baudin. F 92 Levallois-Perret. France 
Phone : 739-85-80/ 739-96-40 TELEX : 6201 4 

WEST GERMANY: 

Signetics GmbH, Ernsthaldenstrasse 17. D 7 Stuttgart 80. West Germany 
Phone: (0711) 73-50-61 TELEX: 7255798 



STOCKING DISTRIBUTORS 

AUSTRALIA 

Pye Industries Ltd., Technico Electronics Division. 53 Carrington Rd.. 

Marrickville. Sydney. N.S.W. 

Phone:55-0411 TELEX: 790-21490 

Pye Industries Ltd., Technico Electronics Division. 2-18 Normanby Rd.. 

South Melbourne. Vic. 

Phone:69-60-61 TELEX: 31240 



WEST GERMANY 

EBV Elektronik GmbH. Auqustenstrasse 79, D-8 Munchen 2 

Phono: (0811) 52-43-40 '48 

EBV Elektronik GmbH. Myliusstrasse 54. D-6 Frankfurt/ Main 1 

Phone: (0611) 72-04-16/8 TELEX; 413590 

EBV Elektronik GmbH, Scheurenstrasse 1 , D-4 Dusseldorf 

Phone: (0211) 8-48-46/7 TELEX: 8587267 

••Mutron" Muller & Co. KG, Postfach 164, Bornstrasse 65, D-28 Bremen 1 

Phone: (0421) 31-04-85 TELEX: 245-325 

Dima-Elektronik, Karl Manger KG, Postfach 80 0744. 

Robert-Leichtstrasse 43, D-7 Stuttgart-Vaihingen 80 

Phone: (0711) 73-40-50/9 TELEX: 255-642 

Distron GmbH, 1000 Berlin 31. Wilhelmsaue 

Phone : 031 1 / 8701 44 TELEX : 1 8-27-58 

SWITZERLAND 

Dewald AG, Seestrasse 561, CH 8038, Zurich 
Phone:(051)45-13-00 TELEX: 52012 

FRANCE 

S.A. Gallec Electronique, 78. Avenue des Champs-Elys^es, Paris 8e 

Phone : 359-58-38/ 255-67-1 0/ 255-67-1 1 

Elic 38, le Bureau Barisien S.A.R.L., 8-10 Avenue du Grand Sablon, 

38-La Tronche 

Phone: (76) 87-67-71 TELEX: 32-739 

ITALY 

Metroelettronica S.A.S., Viale Cirene 18, 1-20135 Milano 
Phone: 546-26-41 TELEX: 33-168 Metronic 

UNITED KINGDOM 

Quarndon Electronics Ltd., Slack Lane. Derby, Derbyshire 

Phone : (0332) 3 26 51 TELEX : 371 63 

S.D.S. (Portsmouth) Ltd., Hilsea Industrial Estate, Portsmouth, Hampshire 

Phone: 6 53 11 TELEX: 86114 

Semicomps Ltd., 5 Northfield Industrial Estate, Beresford Ave., Wembley, 

M iddlesex Phone : (01 ) 903-31 61 TELEX : 935243 

SCOTLAND 

Semicomps Northern Ltd., 44, The Square, Kelso, Roxburghshire 
Phone: 2366 TELEX: 72692 

SWEDEN, NORWAY, FINLAND 

A.B. Kuno KSIIman, Jarntorget 7, S-413 04 Gothenburg, Sweden 
Phone:17-01-20 TELEX: 21072 

DENMARK 

E. Friis-IMikkelsen A/S, Krogshojvej 51 , DK-2880 Bagsvaerd 
Phone: (01) 986333 TELEX: 2350 

THE NETHERLANDS 

Muider-Hardenberg, 10 Michelangelostraat, P.O. Box 7256, Amsterdam 
Phone : (020) 76 1 02 TELEX : 1 31 31 

JAPAN 

Asahi Glass Co., Ltd., 1-2, Marunouchi, 2 Chome. Chiyoda-ku, Tokyo 

Phone:211-0411 TELEX; 4616 

SOUTH AFRICA 

indantronics Proprialary, Ltd., Sheerline House, 24 Webber Street, 

Selby, Johannesburg 

Phone: 834-4971/2/3 TELEX: 43-7660JH 

REPRESENTATIVES 

SWEDEN, NORWAY, FINLAND 

A.B. Kuno Kiillman, Jarntorget 7, S-413 04 Gothenburg, Sweden 
Phone:17-01-20 TELEX: 21072 

AUSTRALIA 

Ctfrning Australia, Technical Products Division, Room 13. Barden House, 
Fetherston Street, Bankstown, N.S.W. 2200 
Phone:602-9011 TELEX; 21539 

ISRAEL 

Talviton Electronics Ltd., 43 Ben-Jehuda Rd., P.O. Box 3282, Tel-Aviv 
Phone: 444572 CABLE: Talvitko 

JAPAN 

Asahi Glass Co., Ltd., 1-2, Marunouchi, 2 Chome. Chiyoda-ku, Tokyo 
Phone:211-0411 TELEX: 4616 

SWITZERLAND 

Dewald AG, Seestrasse 561, CH 8038, Zurich 
Phone:(051)45-13-00 TELEX: 52012 

INDIA 

Semiconductors Limited, Nagar Rd. Mile 4/5. 
Ramawadi. Poona 14, Maharashtra 
Phone : 251 86 CABLE : Transducer 

SOUTH AFRICA 

Indentronlcs Proprietary, Ltd.. Sheerline House. 24 Webber Street. 

Selby, Johannesburg 

Phone: 834-4971/2/3 TELEX: 43-7660JH 
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